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Bailey’s Water Conveyer. 

The utilization of natural waterfalls by 
the conversion of their power into electricity, 
is a matter to which considerable attention 
is being devoted at the present time. Patents 
for a water conveyer operated by an electric 
current has recently been granted to Mr. 
W. Bailey, of Brooklyn. The idea 
embodied in the device is to make such 
power available, particularly in cases where 
the construction of sluices or tunnels for 
water-ways would be impracticable, or too 
expensive. The principle employed is that 
of the siphon, by the use of which cutting 
or tunneling the bank of the watercourse is 
avoided. 

Referring to Fig. 1, @ represents a body 
of water, 6 the bank of the river or the 
reservoir containing the same, c the level to 
which it is desired to convey the water, and 
“a siphon pipe dipping at one end into the 
water @, and extending thence upward over 
the bank and downward to the lower level 

By exhausting the air from this pipe 
the water will flow through it on the privci- 
ple of a siphon, but continued operation 
will cause the accumulation of air at the 
bend of the siphon to such an extent that, 
finally, it will fail to operate. It is for the 
removal of this air as fast as it accumulates 
that Mr. Bailey’s patents provide. 

Again referring to Fig. 1, e is a hole con- 
necting the interior of the pipe at the top of 
the bend with chamber f. Within this 
chamber is placed a float g, which is con 
nected by the stem g’ (passing through a 
stuffing-box in the wall of the chamber /). 
or in any other suitable manner with one of 
two electrical contact points, / h’, so that 
when the float g falls, the cont.ct will be 
made between said points. and when the 
flont g is raised the contact will be broken ; 
7 is an air pump adapted to exhaust air from 
the bend of the siphon pipe ; 7 is an electric 
motor arranged to drive the air pump; & is 
a storage battery which is connected with 
the electric motor by the wires ZT’ 7*, so that 
when the current is closed in those wires the 
motor j will be operated to drive the air 
pump so as to exhaust the air from the bend 
The wires 7 and J’ are con- 
with the contact points 


Geo. 


of the siphon. 
nected, respectively, 
hand h'. 

Electricity is stored in the storage battery 
k by means of a dynamo machite m, driven 
by aturbine wheel x. The water fordriving 
this turbine wheel is taken near the lower 
end of the siphon pipe from the stream of 
water falling within, the siphon pipe d being 
tapped by a branch pipe, 0, leading to the 
turbine for that purpose, 

The operation is as follows: When the 
siphon pipe is in perfect operation, the 
water will rise up in the chamber / suffi- 
ciently to ruise the float g and break the cur- 
rent of electricity by separating the contact 
points A and A’. Under these circumstances 
there will be no current to drive the electric 
motor j, and consequently the air pump will 
not operate. As fast as any air accumulates 
in the bend of the siphon pipe, it will riseup 
into the chamber f, and the level of the 
water will fall therein until the float has 
descended far enough to bring the contact 
points # and h' together, so as to close the 
current. This will start the electric motor 
j in operation so as to drive the air pumpand 
exhaust the air from the chamberf. This 
operation will continue until] the air has 
heen exhausted sufficiently to raise the level 





of the water, and with it the float, so as to 
separate the contact points h and h’. In 
this matter the air pump and electric motor 
will be required to operate only to a very 
slight degree, in order to keep the bend of 
the siphon free from the accumulation of 
air. At the same time an ample accumula- 
tion of electricity will be maintained in the 
storage battery k by the continuous opera- 
tion of the turbine x and dynamo m. 


>_< 





Some Electricity; Some Gas. 
The Gas Commission, at a meeting held 
in the Mayor’s office, on July 23, decided 
to award such contracts for lighting the 


city in which the amounts bid conformed | 


with those paid for last year’s lighting. 
These contracts will be for a term up to 
January 1 next. They are for 627 o0f the 
882 lamps used by the city. 

The matter of lighting the other 
will be the subject of conferences 








City Hall Park, West Washington Market, 
and other streets down town. 

Mayor Grant introduced the following 
resolution, which was adopted: 

‘* Resolved, That the secretary is hereby 
directed to notify the several electric light 
companies that this board will not consent 
to permit the city lighting of electric lamps 
at rates in excess of the prices fixed in the 
late contracts which expired on Apri] 30, 
1890, owing to the fact that the appropria 
tion for lamps and gas and electric lighting 
will not admit of the lighting at rates iu 
excess of the rates fixed in the late con- 
tracts.” 

——emo -—— 
Says He’s Got It. 

‘* After 20 years’ experimenting, I have 

at last discovered a method for silicating 





lamps | ‘* 


between | stacle to combat for want of this method, 


copper,” said George G. Mullins, of Los 
Angeles, Cal., to a Chicago Post reporter: 
Electricians have always had an ob 





The Latest Figures. 

In Whipple's Electric Reports for July, we 
find the number of central electric light 
stations in operation in this country to be 
1,487; in Canada, 101; in Mexico, 9; in 
Cuba, 1; giving a total of 1,598. 

The number of gas companies in the 
United States is 965, and of these, 273 oper- 
ate their own electric light plants. 

In this country the number of electric 
railyays in operation and under construc 
tion has reached 223, while there are only 
4 in Canada. 

It is interesting to note the rapid way in 
which electricity is taking the place of other 
methods of transportation. The total num- 
ber of street railways iv the United States is 
854 ; of these 223 are electric railways and 
44 are cible roads, leaving 587 operated by 
Nearly 25 per cent. of our 
street railways, therefore, are now operated 


horses or mules. 














Fries. 1 AND 2.—BarLey’s WATER CONVEYER. 


Commissioner Gilroy and the representatives 
of the various companies. The former will 
report the result of these conferences 
soon as one can be reached, and other con- 
tracts will then be entered into for the 
lighting of the other 255 lamps, or so many 
of them as the avpropriation for that pur- 
pose will permit of. 

Nearly all of the contracts discontinued 


by this action have been held by the United | 


States and Mount: Morris Companies, who 
charged sums in the neighborhood of 25 
cents for last year’s service and now ask 35 
cents per light for each night. These con- 
tracts were for lighting Fifth avenue, from 
Washington Square to Fourteenth street; 
Broadway, from Fourteenth street, 
Christopher street, Houston street, Grand 
street, Park Row, Avenue B, Sixth avenue, 
Fifteenth to Thirty-third street; Tom; kins, 
Washington and Battery Parks; 
street, from Bowery to the North River; 


| which, by its purifying qualities, 


as | am 


south; | 


By it I 
pure 


increases electrical conductivity. 
able to make an _ absolutely 
copper casting. When there is 

in acopper wire, great annoyance results, 
and when that wire is an underground 


| conduit, the annoyance and expense are in- 
You know how valuable it is that | 


creased. 
glasses used in telescope lenses should be 
absolutely flawless—well, the purity of cop- 
per wire is equally desirable. Many experi- 
menters have been searching for the 
method, but I have the honor to be the one 
to discover it. My patents are out, and I 
have just made a casting which challenges | 
the closest tests, and which cannot but be 
warmly welcomed by electricians.” 


| A press cablegram from Frankfort states 
that a Dresden syndicate has obtained 





owns in Saxony with electric light. 


greatly | by electricity, 


a flaw | 


and the number is constantly 
increasing. 





sige tienen 
Brush-Swan Trustees. 

On June 10th, the Brush-Swan Electric 
Company, of New England, held their an- 
nual meeting in this city for the election of 
The following are the names of 
those elected: W. L. Strong, W. T. Moore, 
Joseph Sawyer, John W. Houston, David 
L. Einstein, Gaylord McFall, Lyman P. 
Frevch, Edwin Einstein and Charles W. 
Spear. 

The presen: officers of the company are : 
| W. L. Strong, president ; David E, Einstein, 
vice-president, and Gaylord McFall, secre- 
tary and treasurer. 


trustees. 


—_- —- 

The Pittsburgh department of public 
safety has issued an order forbidding the 
| electric companies in that city using more 





Canal | a concession under which it will supply 168 | than 800 volts pressure on any of their cir- 


| cuits, 
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A New Elastic Gear. 


Without question, one of the most impor- 
tant points in the application of electrical 
power to street car propulsion is the problem 
of transmitting the power from the armature 
shaft to the car axle. In the earlier experi- 
ments, both abroad and in this country, belts 
of leather and rope were used, and also the 
sprocket wheel and chair. These methods 
were given up and some system of gearing 
is now universally adopted, which at present 
seems to be the best and, in fact, the only 
way that the power can be transmitted in a 
commercial and efficient manner. Owing to 
the high speed of the armature, itis necessary 
to use a small pinion, and at least one 
counter-shaft between the armature and the 
large gear on the axle, in order to get the 
desired reduction in the number of revolu- 
tions of the car wheel. Supposing the car 
wheel and axle to be making 115 revolutions 
per minute, the intermediate, 345, and the 
armature pinion, 1,380, which would repre- 
sent a ratio of 12 to1. The axle gear con- 
taining 50 tecth would represent 115 x 50— 
5,750 meshes of teeth per minute for axle 
gear and intermediate pinion. The small 
diameter of pinion will not allow more than 
17 teeth, which are usually less than 4-inch 
face. In ordinary mill practice this pinion 
would be considered entirely too small to 
transmit 10 horse-power, or even 15 horse- 
power, for any considerable length of time, 
running above 800 revolutions. It is well 
known that with the adoption of this form 
of gearing, certain difficulties have arisen in 
the way of noise and wear, which heretofore 
it has been impossible to overcome. 

The old form of gear, when new and first 
started on the car, seemed to give good sat- 
isfaction with pinions made of either cast 
iron or steel. After running a few weeks, 
however, so much wear comes upon the 
pinions, which have to do about four times 
the work of the gears, that they become 
badly worn and very noisy ; so much so as 
to be a positive objection on some roads in 
thickly settled districts. Furthermore, there 
is considerable twisting of the motor in 
stopping and starting, which tends to throw 
theshafts out of alignment, which invariably 
results in wedging the teeth apart and break- 
ing or nipping them out. 

An effort was made to overcome the noise 
of the metal pinion running on a metal gear, 
by substituting some soft material for 
the pinion. Rawhide, vulcanized fibre, and 
combinations of rawhide and metal have 
been tried. : 

It is contrary to the best practice to at- 
tempt to run a soft pinion on a hard gear, 
since the pinion must necessarily do several 
times as much work as the gear on which it 
runs. The result, of course, is plain; the 
pinion wears out so rapidly that the expense 
iias made it almost impossible for the super- 
intendent of a road to keep rawhide or 
other soft pinions on their motors. The 
softer cog should have been put in the 
wheel having the greatest number of teeth. 
If 17 soft teeth in the armature pinion 
would last three months, transmitting a 
given power, it is reasonable to presume 
that 84 soft teeth in the intermediate gear, 
transmitting the same amount of power, 
would last 12 months under similar con- 
ditions. Therefore, the intermediate gear 
and split gear on the axle should have cogs 
of some softer material than the pinions. 

The Chadbourne, Hazelton & Company’s 
intermediate gear, as will be seen by refer- 
ring to Fig. 1, is made up of three sepa- 
rate parts. The blank or hub, which is 
keyed fast to the axle, and the removable 
rim, which holds the cogs, and which is 
bolted to the hub, lastly, the wooden teeth, 
which are inserted in the rim. 

At first thought it may seem that the 
wooden teeth would hardly stand the strain 
and wear and tear which is brought upon 
them in street car service, but in New 
England, where the largest mills are driven 
by turbine wheels, and where thousands of 
horse-power are used in a single mill, this 
entire power is transmitted through bevel 
gearing, the larger gear always having 

wooden cogs, for the reason that nothing 
else has yet been found that would stand the 
work. These cogs last several years, and 
then are renewed at a slight expense, being 
simply driven in the iron frame of the 
wheel, and they have the advantage of being 
elastic and noiseless. The teeth which are 
used in this wheel are of select wood, and 
are driven in with white lead, and wedged 
at the base in the usual manner; they are 
then put into the gear cutter and cut in the 
ordinary manner. The rim is made of a 
specially fine grain of cast iron, and slips 


over the blank, being held by six bolts. | 
Between the rim and the hub is laid a sheet | 
of oil paper, which prevents any corrosion, | 
also stops any vibration or ‘‘ bell tone” 
from the gear. 

The blank is keyed firmly to the interme- 
diate shaft and need never be removed. 
Afterthe wooden teeth have become entirely 
worn out, all that is necessary is to remove 
the six bolts and slide off the rim; the extra 
rim with the teeth in it can then be put on, 
the entire change not occupying over 10 or 
15 minutes. Any ordinary carpenter or 
wheelwright can then recog the old rim and | 
cut the teeth in a half day’s time, so that 
the expense of replacing the cogs is merely | 
nominal, and there is no danger of the wheel | 
giving way at a critical moment, causing 
delays, annoyance and great loss. 


The split gear on the axle is, of course, the 
ove which will wear the longest, as it makes 
the fewest revolutions. Yet, there have 
been many instances of the old iron or steel 
split gear breaking in going down hill, 
sometimes causing expensive injury, some- 
times flying and breaking off the side 
bracket of the motor. In order to obviate 
this danger and overcome the noise of the 
motor gear, this gear is made with a rim 
similar to the intermediate gear, in which 
are driven wooden teeth. This gives a 
practically noiseless set of gearing, which 
will outwear a half dozen sets of any other 
kind. 

The split gear is composed of two parts; 
the blank or hub, which is split and put on 
to the axle, and the rim, which is also split 
and put on so as to break joints with the 
hub. 
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The Brush Electric Company Enjoined. 

In the action brought by the Brush-Swan 
Electric Light Company against the Brush 
Electric Company, of New York, in the 
Federal courts, an interlocutory decree, 
signed by Judge Coxe, of the United States 
Circuit Court, was filed last week in the 
New York clerk’s office, enjoining the de- 
fendant company from interfering with the 
sales of the plaintiff, and restraining them, 
defendants, from selling any electrical appli- 
ances or machines in the States and Terri- 
tories held under contract for 17 years by 
the plaintiffs. It was also decreed that a 
reference to United States Commissioner 
Shields to take testimony and report an 
accounting of the defendant to the plaintiffs 
regarding sales made by the defendant be 





made. 


T-ABRADL EY.8.c0.PHILA=— 


AN ENGLISH ELECTRICIAN AT 
HOME. 


The London World recently devoted its 


| ‘* Celebrities at Home” article toa sketch 
| of Mr. W. H. Preece, the electrician of the 


Post Office. Mr. Preece is well-known, 
both personally and by his writings, to many 
of our readers, and we have no doubt that 


they will read with interest the following | 


condensed abstract of the article in question: 

Mr. Preece, like the hero of the day, Henry 
M. Stanley, is a Welshman by birth. He 
was educated at King’s College, London, 


| and in 1852, entered the office of Mr. Edwin 


Clark, who was the engineer of the iron 





Fig, 1.—INTERMEDIATE GEAR. —CHADBOURNE, HazeLTon & COMPANY. 


tubular bridge across the Menai Straits. 
During the next few years he was succes- 
sively in the service of the Electric Telegraph 
Company and Channel Islands Telegraph 
Company, and in 1860, became superintend- 
ent of telegraphs to the London and South 
Western Railway Company, in which posi- 
tion he did good service in pushing the 
adoption of the block system, the working 
of which he approved by his device of using 
miniature electric semaphores in the signal 
boxes to indicate the signals displayed by 
the large ones along the line. In 1870, 
when the telegraph system of Great Britain 
was taken over by the government, Mr. 


ruplex and the Delany multiplex systems, 
were at once taken up by Mr. Preece, and 
are doing good service throughout the 
length and breadth of Great Britain. 
Although prevented by his position and 
occupations from pursuing the seductive 
paths trodden by inventors, or striking out 
| in fresh directions for himself, Mr. Preece 
has been active in introducing notable in- 
ventions of other countries to the notice of 
| the British public. In 1863, he discovered 
| the electric bell at the workshop of Brequet, 
the famous Parisian optician and clock- 
maker, and took a pair with him to Lon- 
don, where they were then quite a novelty. 
In 1877, he took from this country the first 
pair of Bell telephones ever seen in Eng- 
land, and, subsequently, he exhibited the 





% 


it! 






first Edison phonograph, delivering lectures 
on it and showing it in operation, in various 
parts of England. 

Mr. Preece isa member and belongs to 
the council of nearly every scientific society 
in London, and is prominent in the doings 
of the Institutions of Civil and Electrical 
Engineers, Royal Society, Royal Institution, 
Society of Arts, British Association, etc., 
etc.; he isa Fellow of King’s College and 
an officer of the Legion of Honor, and, 
finally, he enjoys the distinction of being the 
only honorary member of the American 
Institute of Electrical Engineers. An in- 
teresting description is given of Gothic 
Lodge, Mr. Preece’s house, at Wimbledon, 
near London. Most well-known American 
electrical men who have visited Londen 
| know the beauties of the place well, as Mr. 





Preece was appointed divisional engineer! Preece has a large circle of American 
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to the Post Office, and he could no longer 
dabble in patentable inventions, as the Post 
Office swallows up and monopolizes all 
original creations or improvements designed 
by its myrmidons. Instead, he turned his 
attention to improving the technical organi- 
zation of the British telegraphs, and those 
who have seen the inside working of the 
telegraph in the mother country can appre- 
ciate to the full that Mr. Preece is the right 
man in the right place. In introducing fast 


speed automatic telegraphy and adopting 
all inventions tending to increase the capac- 
ity of the wires, he has been especially active, 
and under his fostering care the Wheatstone 
instrument has been brought up to a speed 
of 600 words per minute. The Edison quad- 





| friends whom he always entertains hospita- 
bly whenever they give him a chance. 
Gothic Lodge was for many years the home 
of Captain Marryat, and many of his books 
were written there. 

Gothic Lodge is lighted throughout by 
electricity, and, as can be imagined, the 
installation is one of the most perfect of its 
kind. The dynamo is only run twice a week 
to charge the accumulators which supply 
current to the lamps; the gardener is the 
engineer in charge of the dynamo and bat- 
tery room, and there has been no hitch since 
the plant was put in, six years ago. The 
installation was barely finished, in 1884, 
when Mr. Preece left England on a visit to 
this country. The mistress of the house, 
Mr. Preece’s sister, had vague fears of pos- 
sible danger with the new light (the Gothic 
Lodge installation was only the second of 
its kind in the United Kingdom, that at 














August 2, 1890 


ELECTRICAL REVIEW 








Lord Armstrong’s house being the first), and 
begged that the gas should be left on, and 
that he should experiment with the electric 
light when he got back from America. Mr. 
Preece, however, was firm; he had the gas 
cut off entirely, and turned on the new 
light, sailing off to America quite confident 
that nothing would go wrong, and nothing 
did. Miss Preece has long got over her mis- 
givings, aud now would not go back to gas 
illumination on any account. 

Gothic Lodge contains a beautiful collec- 
tion of arms and antiquities, and most of 
the rooms are decorated with specimens of 
every variety of Persian art, in porcelain, 
tiles, metal and carved wood. Mostof these 
have been collected by Mr. J. R. Preece, 
who is in the Indo-European Telegraph 
Company, and has lived in Persia for many 
years. Mr. Preece is the most prominent 
figure in a family of which all the male 
members are engaged in electrical work in 
jifferent parts of the globe. Six are in 
England, one in Persia, one in India, one at 
the Cape of Good Hope, one in the Canary 
Islands, one in the United States and one in 
\ustralia. 

——_e » e _—__ 

For Making Telegraph Contracts. 

A bill in equity bas been filed in the 
United States Circuit Court at St. Paul, 





JEST FOR FUN. 
There are several reasons why the official 
on the rear end of an electric car should be 
a good conductor. 





A prominent electrician, who is noted for 
his wit, and who is an occasional visitor at 
the western office of the RkEviEew, re- 
marked recently that a new street railway 
had been built in a small town in Texas and 
cows were used as the motive power. The 
rules of the company were such that ticket 
holders not wishing to ride, could exchange 
their tickets for milk. 





A chap in Boston thinks he has invented 
a means of ‘‘ translating” tidal motion into 


electricity, and he calls his machine a tidal | 


motor. It is impossible for Boston to be | 
original. She is always translating some- 
thing. Itis but just to say, however, that 


the Boston tide table is arranged at present 
by the Police Commissioners, although 
there was a strong feeling in the last Legis- 
lature in favor of abolishing the tides. As 


; 


ick is 








BOOK NOTICES. 

‘‘Journal of the American Chemical 
Society,” for June, contains an account of 
the proceedings of the June meeting of the 
society, together with the papers read at that 
time. 


‘Electricity for Engineers,” by Charles 
Desmond, is a clear and comprehensive 
treatise on the principles, construction and 
operation of dynamos, motors, Jamps and 
electrical instruments. It isa book designed 
more especially for steam engineers con- 
nected with electrical work. 

ome 
Edison is Busy. 

Work on the new system of electrical pro- 
pulsion for street cars, which Thomas A. 
Edison has been experimenting on for many 
months past, is being pushed forward now 
at the laboratory in West Orange, with dili- 
gence and secrecy. It is claimed that in 
climbing grades the new car at the labora- 
tory is a success. The only difficulty now 
to be overccme is to stop the car without 
stopping the electric motors. Experiments 
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Minn., against the Northern Pacific Railroad 
Company, the Western Union Telegraph 
Company and the Northwestern Telegraph 
Company. These corporations, it is held, 
have failed to carry out the provisions of 
the Acts of Congress of July 2, 1864, and 
April 10, 1869, in which to a railroad com- 
pany were granted valuable concessions 
from the United States in lands. One of 
the provisions was that the railroad should 
crect and maintain a telegraph system. Sub- 
sequently the Northern Pacific made con- 
tracts with the Western Union and the com- 
plaint alleges that the contracts were be- 
yond the powers of the defendant railroad 
to make, or the defendant telegraph com- 
panies to receive, and were induced by im- 
proper and corrupt considerations, against 
public policy, and in violation of the rights 
of the United States under the Acts of Con- 
The court is, therefore, asked to 
annul the contracts, and such other redress 
as may be just and proper is also demanded. 
The complaint is signed by Attorney-Gen- 
eral Miller. 


——_ +--+ —__. 


gress, 


The gas and electric light companies 
of Streator, Ill., have consolidated. The 
officers elected by the new company are: 
A. K. Stiles, president; W. A. Stiles, secre- 
tary and treasurer; and W. H. Lukins, D. 
S. Carpenter, A. K., W. A. and E. D. Stiles, 
directors. The new company intends to 
put in an entire new plant at once and Mr. 
Gillette has started for New York to make 
arrangements for the work, 





itis, they are obliged to close at 11 P. M., 
or lose their license. There is no fooling 
with the authorities in Boston.—New York 
Sun. 


A Grand View. 
I’d a view of New York one day, 
Surpassing all, however rare— 
I stood on the vent of a loaded subway 
And saw all the city, the sea and the bay, 
As I sailed two miles up in the air. 
—New York Sun. 
«me —_ 


Copper. 


The position of copper is attracting much 
more attention than is generally apparent to 
the public. The larger mining companies 
are well sold up on cash copper, and are 
asking 18 cents for September delivery. 
This is true of the Bigelow group and is 
said to be true of the Calumet. 

Several manufacturers have been scouring 
the city for the past week, and while they 
have succeeded in buying some small lots at 
17 cents, have not been able to purchase any 
large amounts at this figure. 

The price of the metal in the immediate 
future depeuds on the necessities of the 
manufacturers and the attitude of the com- 
panies; but 18 cent copper is not unlikely 
very shortly. 

The New England Telephone Company is 
a large buyer of copper wire. It is putting 
copper under ground as fast as possible, 
and will continue so to do.—Boston News 
Bureau, 








are carried on at the laboratory only after all 
the workmen have left. All day long the 
car is covered with a canvas. 

‘It is Mr. Edison’s determination,” said 
one who knows, “‘ to do away with overhead 
wires in propelling the cars. The power in 
the new system will be supplied to the car 
by three wires laid underground. As soon 
as Mr. Edison has made the venture a suc- 
cess, he will equip 50 miles of railroad in the 
West with the system.” 

The talking doll, which has also hung fire for 
solong, has been finally brought to a point 
which might be called perfection. It was 
frequently whispered that the projectors of 
the talking doll were not drawing as big 
dividends as they had expected at the outset. 
The trouble with the doll was with its voice, 
which was toosqueaky. Lately, Mr. Edison 
determined to assume the responsibility of 
making the doll’s voice sound like the human 


voice, and he hassucceeded.— Newark, N. J., 
Presa. 





>: ——— 


New adaptations of electricity to the 
service of man are almost daily brought 
forth. One of the latest is that the Hart- 
ford Base Ball Club is arranging to play 
championship games at night, the grounds 
being illuminated by arc lights. This is to 
be done as an advertising scheme to keep 
the club on its feet. This idea is not so 
new, perhaps, asthe following: ‘‘ A sale of 
yearling colts by electric light will take 
place shortly inthis city. It will be a de- 
cided novelty, but whether it will have any 
influence on prices or not, remains to be 
seen,” 














North Yakima, Wash.—The Yakima 
Street Railway and Power Company ; capi 
tal, $100,000. 


Edinburgh, Ind.—The Franklin Electric 
Street Car Company ; capital $10,000. R. 
T. Overstreet is the manager. 


Monongahela City, Pa.—The Mononga- 
hela Electric Light Company , capital $40,000; 
directors, E. G. Acheson, 8. A. Duncan 
and W. W. Acheson, all of Pittsburgh. 


Baltimore, Md.—The Underground Elec- 
tric Traction Company, of Baltimore ; in- 
corporated by John J. Husband, Frank L. 
Morling, John J. Meyer, Henry T. Daly and 
Richard L. Gray. Capital, $100,000. 


Springfield, Ill.—North American Elec- 
tric Light and Power Company, capital 
$5,000,000. Incorporators, H. Clay Wilson, 
Nicholas Dubois and George J. Barrett. 
The men behind the scheme are Boston 
capitalists. 


Baltimore, Md.—The Ries Electric Trac- 
tion and Brake Company has been organized, 
with John M. Denison, president; John B. 
McDonald, vice-president; Jas. Sloan, Jr., 
treasurer; and Elias E. Ries, consulting 
electrician. 


Pierre, So. Dak.—The Forest City Rail- 
road and Telegraph Construction Company 
of Connecticut ; stockholders, Wim. H. Bulk- 
eley, J. L. Barbour, J. H. Turner, Hartford, 
Conn., and C. H. Webb, T. B. Shooff, Jno. 
F. Hand, New York City ; capital stock, 
$50,000. 


Albany, N. ¥.—The capital of the Pacific 
Postal Telegraph Cable Company has been 
increased from $100,000 to $600,000. A 
certificate setting forth the fact has been 
filed with the Secretary of New York State. 
It is signed by John W. Mackay, Hector de 
Castro, Charles R. Hosmer, Albert B. 
Chandler, George G. Ward and Edward C 
Platt. 

Stanley’s Work Room in Cairo. 


[From ‘“ How Stanley Wrote His Book,” by Edward 
Marston, in August Scribner.) 


It was in that part of the hotel farthest 
removed from the street that Mr. Stanley 
took up his abode. Here he had a fine suite 
of rooms on the ground floor, very hand- 
somely furnished in the Oriental style. A 
large, lofty reception room and an equally 
large and handsome dining room. In these 
he received some of the most important or 
most persistent of bis many callers; but as a 
rule he shut himself up in his bedroom, and 
and there he wrote from early morning till 
late at night, and woe betide any one who 
ventured unasked into this sanctum. He 
very rarely went out even for a stroll round 
the garden. His whole heart and soul were 
centered on his work. He had set himself a 
certain task, and he had determined to com- 
plete it, to the exclusion of every other ob- 
ject in life. He said of himself, ‘‘ I have so 
many pages to write. [ know that if I do 
not complete this work by a certain time, 
when other and imperative duties are im- 
pesed upon me, [ shall never complete it at 
all. When my work is accomplished, then 
I will talk with you, laugh with you, and 
play with you, or ride with you, to your 


heart’s content; but let me alone now, for 
Heaven’s sake.” 

One day an Austrian enthusiast called and 
sent in a polite note asking Stanley to fix a 
time when he might bring 40 of his com- 
patriots with him, all anxious for the oppor- 
tunity of shaking him by the hand. This 
astute gentleman accompanied his request 
by a very handsomely mounted cigar case 
asa souvenir. This elegant little present 
obtained for the persevering stranger a brief 
interview for himself, but the hand-shaking 
of his 40 friends could not possibly be enter- 
tained, 
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Why don’t some fellow invent a musqitito 
trap? The electric light is a gheat de- 
stroyer of bigs, but draws the line at 
mosquitoes. 





The number of electrical patents issued 
from the Patent Office continues tu increase. 
In the single matter of electric meters, there 
were as many patents issued during 1889 as 
in the years from 1872 to 1888, inclusive. 
The prospects are that the patents issued 
this year will eclipse in number those of any 
previous year. 


Through the courtesy of our esteemed 
contemporary, Harper's Weekly, we are 
able to present to our readers an excellent 
portrait of the well-known electrical en- 
gineer, Charles F. Brush. Mr. Brush is 
famous throughout the civilized world as 
an inventor of brilliant achievements, and a 
business man of marked ability. The readers 
of the REview will find interesting reading 
in the story of his life, which accompanies 
the portrait. 


At the coroner's inquest in Chicago over 
the victims of the explosion cn the steamer 
‘* Tioga,” the fact was educed that the 
large quantity of naphtha on board had 
been billed as oil. The explosion was 
caused by a man going into the hold at 
night with a lighted lamp, which ignited 
the volatile gas given off by the naphtha. 
If such cargoes must be carried in steam- 
ships, and if the work of loading and un- 
loading must be done at night, it would be 
lives saved and money in the poc%ets of 
the owners to install incandescent electric 
light plants on eyery vessel so employed. 
With the incandescent light there can be no 
danger, und freight steamers always have 





steam enough to run a dynamo while en- 
gaged in discharging cargo, 


We once heard of a British Consul sta- 
tioned at a port frequently visited by men- 
of-war flying the Union Jack, who said 
that the chief obligations of his responsible 
position consisted in annoying British naval 
oflicers, and he endeavored to fulfill those 
obligations to the best of his ability. 


Mayor Grant seems to think somewhat on 
the same lines, as his term of posing as the 
head of the municipality of New York has 
chiefly been notorious for the persistency 
with which he has bullied and harassed the 
various corporations that strive to carry on 
an electric lighting business within the 
limits of his jurisdiction. 





Mr. Jay Gould is generally acknowledged 
to be ah accomplished expert in the interest- 
ing and lucrative occupation of financial 
wire-pulling, but when he attempts to ex- 
plain the action of those wires which convey 
electric currents, he is hopelessly at sea. The 
other day a reporter, bent on gleaning in- 
formittion as to the cause of the Western 
Union fire, learned from Mr. Gould that a 
number of wires got crossed in the battery 
room, and the combined currents proved too 


much for the insulation, and set it on fire. 
The explanation is certainly original, and 
would scarcely pass muster in a technical 
journal, but ‘newspaper science” can 
swallow anything, even to the famous story 
of telephoning from St. Petersburg to Bou- 
logne, which was served up for the ten 
thousandth time in a New York evening 
paper ove day last week. 





Paragraphs similar to ihe following are 
becoming more and more frequent in our 
country exchanges: 

‘* There is a good demand for suburban 
residence property now. The fact that 
the people are now confident that the elec- 
tric motots will be funting by next October 
is probably the cause. 

In the West, especially, the electric rail- 
way is used as a means of building up a 
suburb which has failed to respond to the 
seductive advertising put forth by the 
festive land agent: It generally succeeds, 
too, ib brihgibg the people both to the 
suburb and to an enthusiastic appreciation 
of the same, There is something bewitch- 
ing about riding on electric cars. 

We believe if a syndicate were to run a 
five-mile electric railway out into a corn- 
field on a hill, call it something like ‘‘ Ohm: 
ville,” or ‘‘ Volteiiff,” or ‘‘ Electric Hill,” 
and offer the usual indu¢ements te buyers, 
a toWn would Spting tip and gtow like 
weeds. 


NEW YORK 8 BRNIGHTED MAYOR. 

Our avtielectrié Mayor sili tdntinues 
his policy of bullying and opposing the 
electric light companies at every step. Hav- 
ing done his best to destroy their business 
last Winter by plunging New York City into 
darkness precisely during the season when 
light was most needec, he now professes to 
be unuble to understand why increased ex- 
penses of operating should necessitate higher 
prices per lamp for the city lighting, and is 
willing to carry his abimosity t6watd the 
electric light companies to the absurd point 
of returning to the use of gas for illuminat- 
ing the streets of New York, basing this 
view of the subject on the alleged existence 
of a ‘‘ combine” among the companies. 

We scarcely think that the inhabitants of 
this city are in sympathy with the Mayor 
regarding this subject of street lighting. 
It has been generally demanded that the 
wires should be put underground, and un- 
derground, to a great extent, they have been 
put. Surely very little technical knowledge 
is necessary on the part of the press and the 
public for it to be understood that under- 
ground construction is more expensive than 
overhead, and the cost of maintenance is 
also greater by reason of the high rentals 
charged for the subways. The situation is 
plain enough to be appreciated by any one 


except an anti-electric Mayor. The de- 
mands of the public for underground dis- 
tribution are being complied with, and the 
companies, having been obliged to increase 
their expenditure | in order to do this, very 
naturally seek to equalize matters by charg- 
ing the public a higher price for light. We 
find it difficult to believe that our fellow 
citizens will so far ignore the principles of 
fair play as to abandon the electric light in 
favor of its feeble, antiquated rival, simply 
because an over inflated official cannot com- 
prehend the relation between cust of pro- 








duction and price of supply. 


RECENT NOTABLE ELECTRICAL 
PATENTS. 

The Patent Office Gazette for the week 
ending July 22d bristles with electrical 
inventions. It contains 47 patents relating 
to electrical subjects, in which electric rail- 
roading and electric welding have the 
greatest representation. Most of 
patents, of course, relate to improvements 
on pre-existing forms of apparatus, though 
quite a number bear evidences of a tendency 
to get out of the beaten track. A descrip- 


these 


tion of all of these patents would tire our 
readers, by reason of the space such a notice 
would occupy. We will, therefore, call 
attention only to such as strike us as being 
of special interest. 
AN ELECTRIC CU'T-oUT, 

the invention of Stephen D. Field; a well: 
known able electtiéal worker, is based iipon 
the novel idea of vaporizing a thtead of 
mercury contained in a capillary tube, when 
the strength of current passing thtough the 
circuit which the cut-out protects, rises to 
an abnoriial degfee: The tube containing 
the mercury is provided with enlargements 
at the ends where the connecting wites ate 
sealed into the glass, and the tube is par 
tially or entirely filled with some liquid con- 
ductor, such as mercury. In cases where 
the tube is entirely filled, the passage of ah 
abnormal ¢urreht develops sufficient heat at 
the point of the capillary thtead having the 
greatest resistance to vaporize the mettury, 
which, by its expansion, ruptures the coti- 
taining tube and thus opens the citciiit. 
The other fofm, iti which the tube is not 
entirely filled with mercuty, may last indeti- 
nitely and will restore the circuit to its 
normal condition when the current falls to 
its usual strength. In this case the mer- 
curial vapor created by the abnormal current 
separates into two parts the capillary thread 
or céliimh and fortes them apart, a small 
air space left in the enlarged end of the tube 
where the mercury did not quite fill the 
same, permitting sufficient separation to 
safely open the circuit. 

AUTOMATIC LUBkiCATORS FOR MOTORS, 

An ingenious deviée of this eharucter has 
been patented by 8. Li. Barriett; iti which oil 
is supplied to the beatings of the dttiatute 
spindle only when the iiiachine is in moti6ii, 
thu’ ecOndmiting the amount of oil évn- 
sumed and feeding it 14 the joutnal beatings 
only when needed. The jouftal bod is pto- 
vided with an oil receptacle undef the 
armature spindle, in which a shaft carrying 
two vertical disks is supported, the disks 
dipping ip oil. These disks are made of 
magnetic material, and their shaft is placed 
in slotted bearings and is capable of a slight 
vertical movement. The base of the machine 
is of iton and foftms part of the magnetic 
systeiti of tbe field-magiets Of the niotér: 
Under ordinat¥ édriditions when the maChing 
is at rest no magneti&m 18 Geveloped in the 
field cores, and the lubricating disks drop 
down to the lower part of the slot and aré 
out of contact with the armature; when, 
however, the machine is thrown into oper- 
ation and the field-magnets are energized. 
the base of the machine of which the oil 
reservoir forms a part becomes magnetized 
and the iron disks are attracted to the arma- 
ture spindle as the latter rotates. The disks 
are caused to revolve the lower part of the 
same, picking up oil from the reservoir and 
feeding it to the armature spindle where 
they bear upon the same. When the 
machine stops, the demagnetization of the 
armature spindle and of the disks permits 
the latter to drop off and discontinue the 
feeding of the oil. A cock is provided for 
carrying off the spent oil and an opening for 
introducing a fresh supply. 

ELECTRIC HEATING SYSTEM. 

W. L. Burton has patented an electric 
heating system, the design of the invention 
being to reduce the time necessary to bring 
the heaters up to the desired radiating ca- 
pacity, and after such point has been reached 
to economize the amount of current neces- 





sary to preserve them at that temperature, 
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The heaters in a car or elsewhere are all 
arranged in series and provided with a 
switch for interrupting their connection 
with the supply wires. Between every pair 
or more than two, as may be desired, of the 
heaters, is a branch wire provided with a 
switch for completing the connection to the 
other side of the supply system. It resu!ts 
from this arrangement that by opening the 
series switch and closing the several branch 
switches leading from points between suc- 
cessive groups of heaters, that the series 
connection may be thrown out of active 
operation and the heaters grouped in mul- 
tiple arc, and when the switches are ar- 
ranged to produce this multiple arc aggroup- 
ment, the current entering at one side of the 
system divides, passing through the several 
groups of heaters in parallel. The resist- 
ance of the heating circuit is thus very 
largely reduced, and, of course, a large 
quantity of current can flow through them, 
thus heating them very quickly. When 
they have been brought up to the proper 
temperature, a time asserted by the inventor 
to be about 20 minutes, the multiple arc 
switches are opened and the series switches 
closed. This action throws all of the heat- 
ers into series, as already intimated, and by 
reason of the largely increased resistance, a 
much smaller quantity of current will flow 
through the heaters from one side of the 
supply system to the other, and by means 
of an adjustable resistance located in the 
heating circuit, the resistance is so regulated 
that just enough current will flow to pre- 
serve the heaters at the temperature to 
which they were brought when connected 
in multiple are. 

SWAGING AND FORMING METALS 

ELECTRICITY. 


BY 


Mr. Hermann Lemp has patented a de- 
vice for forming or shaping pieces of 
metal when rendered soft or plastic by an 
electric current. In carrying out the inven- 
tion, it is proposed to use a transformer pro- 
vided with a secondary of very low resist- 
ance, so as to produce a current of great 
heating volume. The terminals of the sec- 
ondary are brought adjacent to each other 
and provided with clamps, one of which is 
arranged to slide to or from the other. The 
piece of metal to be operated upon is secured 
by the clamps at its ends, and the primary 
circuit of the transformer thrown into con- 
nection with an alternating current circuit. 
The bar of metal is soon heated to plasticity 
when the sliding clamp is withdrawn, thus 
rupturing the metallic bar being operated 
upon. A die is then placed over the plastic 
ends of the bar, and the sliding clamp is 
forced inwardly so as to drive the heated 
ends of the bar against the face or faces of 
the die, thus producing a swaging action 
on the softened metal and causing the 
same to assume the form of the die. The 
advantages claimed for this invention are 
great expedition of manipulation. 

Messrs. Lemp & Tregoning have further 
improved the apparatus just described by 
providing the secondary of the transformer, 
and especially the part near which the heat 
is developed, with passages through which 
a cooling liquid may be caused to circulate, 
so as to reduce the temperature in the metal 
forming the secondary circuit. The sliding 
clamps referred to, by reason of the 1:eces- 
sarily loose nature of their joint with the 
terminals of the secondary circuit, become 
considerably heated, by reason of the resist- 
ance at the joint when the transformer is 
in operation. The plan proposed to remedy 
this is either to form by drilling, or other- 
wise, a passage in the end of the secondary, 
and connect supply and discharge pipes for 
a liquid with said passage, though it is 
preferred by reason of the comparatively 
porous and permeable nature of the copper 
used for the secondaries to cast the 
terminals around a circulating tube of iron 


or other material, and lead the cooling 
liquid through this tube when the heating 
and swaging operation is being conducted. 


IMPROVEMENT IN ARMATURE CORES. 
N. H. Edgerton, of Philadelphia, has 
patented an armature core in which, instead 


of the disks usually employed to build up 
the core, a metallic ribbon is used. The 





shaft or spindle of the armature is covered 
with a layer of insulating material, and two 
end disks, constituting the ends of the core, 
are placed upon the shaft. Each of these 
disks is provided with a radial slot, the slot 
being sawed or otherwise formed in the 
disk on a plane forming an angle with the 
face of the disk. This slot is just wide 
enough tg accommodate the ribbon, the 
end of which is fastened therein by securing 
or soldering, or in any other convenient 
way, and the ribbon is then wound length- 
wise of the shaft until the disk at the other 
end is reached, when the ribbon is fastened 
in the slot therein and cutoff. A layer of 
insulation is then applied to the outside of 
this longitudinal coil, and anvther coil is 
superposed by fastening the ribbon in the 
end disk and winding as before. The core 
is thus built up by successive layers of 
metallic ribbon insulated from one another, 
and when cumpleted, the armature winding 
is placed over the core in the usual manner. 


ALTERNATING CURRENT GENERATORS. 


Elihu Thomson has patented an alternat- 
ing current dynamo electric machine which 
is anew type. A revolving cylinder of iron 
has secured upon it a star-shaped disk 
formed of parallel lamina of soft iron bolted 
together ; and this combined structure con- 
stitutes the armature of the generator. This 
armature is polarized by two fixed coils 
wound upon iron sleeves closely embracing 
the ends of the iron cylinder, but leaving 
tbe cylinder free to rotate inside the sleeves. 
The coils are so wound as to produce a con- 
sequent hole in the whole mass of metal 
cylinder and star-shaped disk of a tixed 
polarity. The points of the star revolve in 
close inductive relation to a seri-s of flat 
coils surrounding inwardly projecting lugs 
or polar extremities on an iron cylinder 
enclosing the armature and bolted to the 
iron inducing sleeves surrounding the arma- 
ture cylinder ‘before mentioned, and these 
coils are connected into the working circuit. 
When the armature is caused to revolve by 
externally applied power, the lines of force 
traveling from the star points to the sur- 
rounding iron cylinder completing the mag- 
netic circuit, it is caused to sweep past the 
fixed generating coils, thus developing 
electromotive force. There is no change of 
polarity in any part of the magnetic system 
of the generator, but the polar field is 
simply caused to vibrate forward and back- 
ward over a certain arc of the exterior iron 
cylinder depending on the number and dis- 
tance apart of the interiorly projecting polar 
points, and with every vibration a current 
is developed in the coils surrounding those 
points. All of the electric conductors are 
stationary. The inventor described several 
machines for carrying out his idea. 


ELECTRIC METER. 


Prof. Thomson has also patented an 
electric meter, the distinctive feature of 
which is a vibratory frame which actuates 
registering mechanism at each oscillation. 
The vibrating motion is pursued as long as 
the translating devices whose consumption 
of current is to be measured, are using cur- 
rent. A fixed hollow coil of wire is in the 
translating circuit and two coils are 
mounted on the vibratory frame so as to 
sweep in and out of the first mentioned 
coil ; at opposite sides of the latter a com- 
mutator, carried by the frame, cuts one or 
the other of the movable coils into a shunt 
circuit connecting the mains through, and 
resistance by points dipping into mercury 
cups. No motion of the frame results un- 
less the translating devices are in operation 
and current being used, but when they are 
in use the fixed coil acts as a solenoid upon 
that one of the movable coils which is, for the 
moment, in the shunt circuit and starts the 
meter, the rocking movement being then 
continued by reason of the alternate shifting 
of current through the movable coils ; the 
working effurt may be due to repulsion of 
the coils or attraction, though the inventor 
prefers to have them repel one another. 
In order to produce a slow vibrating move 
ment, an arm of the oscillating frame carries 
a disk of copper moving through a magnetic 
field which, in accordance with the well- 
known principal discovered by Faraday, 
resists the movement of the copper. In 
lieu of the shunt circuit for exciting the 
vibrating coils, an independent lasting cir- 
cuit may be used. . 


WELDING AND TEMPERING. 


The same inventor has been granted sev- 
eral patents for welding and working 
metals by electricity. In one of these the 
joint, while being welded by a current 
derived from a low resistance primary of a 
converter, is surrounded by a case into 
which a gas is forced, to deoxidize and 
carbonet the metal at the joint, which is 
cooled by a liquid and then reheated for 
the purpose, of tempering the metal. In 
welding pipes or tubes, a mandre] is 
placed inside the tubes at the joint; heat 
applied by pouring a current through the 
pipe. In making rings, tubes, bands, etc., 
a flat sheet or bar of metal is bent to the form 
desired and the ends welded and swaged. 





CORRESPONDENCE. 


OUR BALTIMORE LETTER. 

The Baxter Motor Company, with Mr. E. 
G. Hight as president, and Mr. D. E. Evans 
as general superintendent, is again in the 
field, and its future promises well. Mr. 
Hight is a capitalist, of Baltimore, a gentle- 
man of ability and progressiveness, who 
sees the great future there is for electric 
power. In sccuring Mr. Evans as the prac- 
tical head of his company, he has acted most 
wisely, and the new work turned out under 
his management will be sure to win. The 
finished work done on the Baxter motor was 
always favorably received, and the new 
company will not only equal but strive to ex- 
cel in this respect. At present about 100 men 
are employed, and work is carried on at 
night. A new motor by Prof. Wm. Baxter 
is being put together. It will be a slow 
speed, constant current motor, and is said 
to be in every way up with the most modern 
work in this branch of the electrical field. 

The Local Lighting field is still some- 
what mixed, but the old Brush Company, 
which recently elected Mr. J. 8S. Humbird 
president, is at present apparently on top. 
Another company to operate the Fort 
Wayne system has been organized, and is 
rapidly getting in shape for business. 

A New Electric Pump is being worked out 
by the ingenious Mr. Baxter, and will un- 
doubtedly record an advance of importance 
when it appears. 

The Present Wenstrom factory has proven 
too small, and a much larger one is in 
course of construction. Some of the 
wealthiest men of Baltimore are interested 
in this enterprise, and those active young 
meu of Philadelphia, Messis. Chadbourne, 
Hazelton and Stadelman, are the general 
agents. 

The New Post Office, lighted throughout 
with electric light, is a source of pride to 
every Baltimorean. It is probably the most 
complete building of the kind in the 
country, and, although the best of every- 
thing was used, it did not exhaust the ap- 
propriation—a notable political fact. The 
ceilings are handsomely frescoed, a feature, 
I think, not possessed by any other post 
office in the country. Mr. W. W. Johnson 
isthe popular and progressive postmaster, 
and is ably assisted in his many duties by 
Assistant Postmaster Kurtz, a young man 
of energy and executive ability. Mr. John- 
son, though one of the youngest postmasters 
to be found in any of the large cities, being 
only 35 years of age, has amply demon- 
strated his fitness for the place, and runs 
the post office on modern ideas and methods. 

A Printing Office, in one corner of the 
building, is run by means of an Eddy 
motor, and isa great convenience, and the 
letter distributing department is artistically 
and thoroughly lighted by means of the in- 
candescent light. 

Electric Roads are being talked of here, as 
elsewhere, and Baltimore will, no doubt, 
soon have her full quota. C. W.F 

Baltimore, July 22. 


OUR BOSTON LETTER. 

Mr. Geo. Westinghouse, Jr., was among 
the distinguished arrivals in this city this 
week. 

Mr. Allan V. Garratt, recently secretary 
and treasurer of the National Electric Light 
Association, was in ths city early in the 
week. 

Mr. Louis J. Magee, connected with the 
Thomson-Houston Electric Company's In- 


ternationat Department, and at present 
located at St. Petersburg, Russia, con- 


tributed an interesting and _ instructive 
four-column article to the Boston Hvrening 
Traveller, which was published Saturday, 
July 19. The article gives a graphic ac- 
count of Mr. Magee’s trip from Berlin to 
St. Petersburg ; Summer life at the Russian 
capital, etc., etc. 

New Electric Light Company.—The Pitts- 
field Electric Light Company received its 
charter, allowing it to furnish electric light 
and power, and steam and power, July 23. 
Capital stock. $100,000, in shares of $1,000 
each. Alex. Kennedy is president and W. 
A. Whittlesey, treasurer. 

Mr. R. T. White, of this city, patentee and 
manufacturer of the popular *‘ Daisy Chair” 
for supporting ‘‘T” rails, reports having 
sold to June 1, 1890, upward of 60,000 of 
these chairs, and since that date more than 
90,000 additional, including one order alone 
of 80,000 from the Essex Passenger Railway 
Company, of Newark, N. J. 

Climax Tape.—An inquiry was made to 
me recently for the whereabouts of the 
manufacturer of the ‘‘ Climax” tape for in- 
sulating purposes. For the information of 
those not already familiar with the fact, I 
will state that the Boston Rubber Shoe 
Company, of this city, has manufactured 
the ‘‘ Climax” tape for several years. 

Electric Stocks.—Boston quotations, at 
closing hour of the Exchange, Saturday, 
July 26, were as follows: 


Thomson-Houston Electric Co.. ............ 55. 
pad “Preferred. ..... 4: 
» - ries C. .... 12. 
at - ries D...... 634. 
- Internationa] Elect. Co.. 99. 














Thomson Electric Welding Co............ .. 230. 

7 Welding Co -» 95. 
Westin; Co.. . @, 
Fort Wa: Electric Co. . -. 195%. 
Eastern Cable Co . 6, 

a “ preferred.......... 52, 
Gethins Electrical Manufacturing Co........ 8. 
Union Electric Car Co. ...........6.0cceee eens 4. 
DPEEEL. duccteve dcsueneeess ovanaape 838%. 
TELEPHONE : 

Pace 064 ccvenscosvesnnssens 229. 

i casaitehnaws be666409 o000eusnenseuseses 51. 
St DE ickeveccecswerse evecessoeses 54 
Dt a ccetsebesnasereeseoses 50e0<e q 
Tropical American.... ......-....++:+++: 1.40 
Boston, July 26, 1890. Ww.t.B 


OUR CHICAGO LETTER. 


The Central Electric Company have added 
‘o their already well lighted warerooms a 
number of Ward arc lamps which are run 
off of the Edison incandescent circuits. 

Wm. H. McKinlock returned Friday from 
a three weeks’ pleasure trip through northern 
Michigan, spending most of the time at that 
delightful Summer resort, Mackinac. 

The Thomson-Houston Company have re- 
cently closed the following contracts for the 
building and equipping of electric roads: 
Dallas Consolidated Street Railway Com- 
pavy, Dallas, Texas, 10 cars; San Antonio 
Street Railway Company, San Antonio. 
Texas, 7 cars; West End Street Railway 
Company, San Antonio, Texas. 

The Great Western Electric Supply Com- 

any have the exclusive agency for the 

Jnited States for electrolicrs made of all 
kinds of animals. The Elk head elcctrolie1s 
at their Chicago store have already attracted 
much attention, and other novel features 
are promised by them. They are building 
some special racks for showing their stock 
of colored and cut glass shades, of which 
they have one of the largest and finest as- 
sortments in the country. In response to the 
description of the Pattee lamp hour re 
corder in the REVIEW about two weeks ago, 
letters are now received from all parts of 
the country. The specialties put out by 
the firm are set forth in a half dozen circu- 
lars all uniform in size and neatly gotten up 
in different colors. The series is being 
added to each week, and will supplement 
their preliminary catalogue, now in the 


) printers’ hands. 


The Knapp Electrical Works are working 
on a new Catalogue which will soon be 
ready for mailing. D. B. D 

Chicago, July 26. 








The Edison tieneral Electric Company, 


The re-organization of this great com- 
pany, which goes into operation on the first 
ot August, is as follows, and affects the 
companies that have hitherto been known 
under the names of: The United Edison 
Manufacturing Company, The Sprague 
Electric Railway and Motor Company, The 
Edison Machine Works, Bergmann & Com- 
pany and The Lamp Factory. 

The United Edison Manufacturing Com. 
pany will in future be the Light and Power 
Department, with Mr. H. Ward Leonard 
as general manager. 

The Railway Department will bein charge 
of Mr. J. Muir, as general manager. 

Mr. John Kruesi has the management of 
the Schenectady works as well as the New 
York works (which were formeriy Berg- 
mann & Co.), with Mr. W. E. Gilmore as 
his assistant at Schenectady, and Mr. J. 
Hutchinson as his assistantin New York. 
Mr. W. S. Andrews will be Mr. Kruesi’s 
technical assistant, with offices in this city, 
and Mr. J. Henderson, engineer-in-chief. 

Mr. J. F. Kelley will have charge of the 
Wire Department. 

The show rooms for electrical fittings and 
combination gas fixtures have been removed 
from 65 Fifth avenue to 275 Fifth avenue. 

Two bew district offices have been estab- 
lished, one in New Orleans and the other in 
Portland, Oregon. The complete list of 
these offices is as follows, covering the 
United States : 

Mr. C. D. Shain is manager of the 
eastern district, with beadquarters in New 
York city. 

Mr. John J. Beggs is manager of the 
Central States district, with headquarters in 
Chicago. 

Mr. O. T. Crosby is manager of the 
Southern States district, with headquarters 
in New Orleans. 

Mr. W. 8S. Heger is manager of the 
Pacific States district, with headquarters in 
San Francisco. 

Mr. S. Z. Mitchell is manager of the 
Northwest territory, with headquarters in 
Portland, Ore. 

Mr. George W. Costor is manager of the 
Mountain States district, with headquarters 
in Denver. 

Mr. M. D. Barr is manager of the Can- 
adian district, with headquarters in Toronto, 


an. 

Mr. Samuel Insull, the wide-awake and 
able second vice-president, has general 
management of the selling and manufactur- 
ing departments of the General pare ry 
The executive offices will soon be located in 
‘the large new Edison building, now being 
built at 42 and 44 Broad street, New York 
city. 
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»*» The Bell Telephone Company is put- 
ting in metallic circuits from Buffalo to 
Rochester, N. Y. 

x", The Pennsylvania Telephone Com- 
pany, with headquarters at Harrisburg, Pa., 
are making a commendable showing under 
the able munagement of General Manager 
Davis. Their receipts during last quarter 
showed a gain of a little over 10 per cent. 

y*, The Bell telephone output for the 
month ending July 20th was as follows : 


1890, 1889, Ine. 

Gross output..... ........ 4,787 4,122 665 
PN xis nw ewnbiqecens 2,887 2,390 197 
PR caeien ores 1,900 1,732 168 
Since Dee, 21. 1889-90. 1888-89. Ine. 
Grom. «..-... 38.364 34,338 4,026 
PEE a vavexanedssvens 14,991 13,671 1,320 
Ws csrsvitueeseanenests 23,373 = 20,667 = 2,706 


x, The Bell Telephone Company has 
secured in the United States courts, Park- 
ersburg, West Va., July 21, a perpetual in- 
junction against the Long Telephone Com- 
pany restraining it from making or using 
any telephone made on a patent claimed by 
Charles Long, on the ground that .this 
patent was an infringement. The Bell 
Company has thus defeated its last rival in 
that State. 

x». The Erie Telephone Company for the 
year ending:-March 31, 1890, paid out in re- 
pairs, reconstruction and construction, $133- 
000, which does not include $65,000 invested 
in underground and new switch work at 
Cleveland, St. Paul and Minneapolis. The 
underground work already has proved a 
valuable investment for the company, as 
during the recent cyclone witids at Cleveland 
very little damage was done to the telephone 
wires, so many of them being underground. 

»*, The annual report of the Penn- 
sylvania Telephone Company has _ been 
submitted to the Department of Internal 
Affairs. The company has the following 
stations: Harrisburg, Carlisle, Chambers- 
burg, Lancaster, York, Reading, Lebanon, 
Pottsville, Allentown, Mauch Chunk, Easton, 
Ilackettstown, N. J., and Lambertville, N.J. 
The assets include the following: Plant, 
$491,306.01; perpetual franchise from the 
American Bell Telephone Company, $262,- 
200; material on hand at head office and 
branches, $5,240.14; rentals outstanding, 
$4,517.52; sundry debtors, $1,038.07 ; cash 
hand and in bank, $20,201.61. As 
against this the following are the liabilities: 
Capital stock, $749,200; sundry creditors, 
$2,503.72; unearned rentals, $2,293.59; 
undivided profits, $30,507.15. The amount 
paid in dividends the past year was $29,968, 
being one per cent. quarterly. 

os 
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Underground Telephone System at 
Berlin. 

The London Hieetrician states that an ex- 
tensive underground telephone system is now 
in course of construction at Berlin,anda large 
number of cast iron pipes are being laid by 
the telegraph department for the purpose. 
The pipes, which are upwards of 25 miles 
in length, are to carry from 20 to 90 cables, 
and vary in diameter from 8 to 16 inches. 
The cables will be sheathed with iron wires, 
and contain uniformly throughout 28 con- 
ductors of No. 19 copper wire, insulated 
with impregnated fibre, and (to prevent in- 
duction or cross talk) lapped with tin-foil. 
The cables now to be laid are over 90. miles 
in length, and have 2,520 miles of conduct- 
ors. The cables are supplied by Messrs. 
Felten & Guilleaume. Manholes (405 in 
number) will be placed at certain intervals 
for the purpose of facilitating drawing in of 
the cables and testing conductors. This ex- 
tensive system, it is estimated, will cost 
about £100,000. It is hoped that when 
completed it will suffice for the ever-increas- 
ing number of subscribers, who already 
amount to 15,000. 





The Butterfield & Mitchel Electric 
Cooking and Heating Apparatus. 
To tHe Eprror or Ex.ecrricat Review: 

Some new devices for cooking and heating 
by electricity are in operation at No. 620 
Atlantic avenue, Boston, Room 75. 

An oven which will bake roast pork in 40 
minutes, roast beef in 90 minutes, potatoes 
in 40 minutes, and biscuits in six minutes, 
by the heat obtained from an ordinary elec- 
tric wire, was something of a novelty to the 
writer. The oven consists of inner and 
outer shells of sheet iron, between which is 
placed a layer of asbestos to retain the heat. 
The size inside is 15 inches long by 12 inches 
deep by 7 inches high. Common iron wire, 
of No. 18 size, uncovered, is wound around 
the oven four times between the shells. 
The electric current is conducted to a 
switch, which turns it on to one or more of 
these coils, an indicatur pointing to either 
‘‘Off,” ‘*On for Pastry,” ‘‘On for Meats,” 
or ‘‘Intense Heat.”” A four and one-half 
pound roast was cooked in 90 minutes, the 
current used being four amperes of 110 
volts potential ; the power employed being 
about one-half horse-power. The oven is 
heated in 17 to 20 minutes. A double kettle 
or boiler is also operated on the same princi- 
ple, for stews, etc. Two tailor’s irons were 
also shown, constructed with iron bases one- 
quarter inch and one-half inch thick, respect- 
ively, and heated by electric wires carrying 
three amperes of current. The coil is made 
of common iron wire wound loosely around 
a bariron core. <A cover fits over this, and 
the iron will retain its heat for 20 minutes 
to half an hour. Theiron wire is not heated 
to incandescence nor even redness, but gives 
out a heat similar to that from an ordinary 
stove. 

The officers of the company are, Willis 
Mitchel, president, and W. T. Haiues, treas- 
urer, of Waterville, Me. F. E. G. 

Boston, July 24th. 
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Electro-Metallurgy and Electroplating: 





BY E. DIEUDONNE. 

In the course of a long paper dealing with 
the electro-metallurgical and electroplating 
exhibits at the Paris Exhibition of 1890, and 
giving a general historical sketch of the 
development of electroplating, the author 
gives some interesting details of the novel 
processes employed in electroplating by M. 
Weil. 

The baths employed by M. Weil for elec- 
tro-deposition consist of metallic salts or 
oxides dissolved in alkaline solutions (soda 
or potash). When the metallic salt or oxide 
is not soluble in excess of alkali merely, 
some organic substances—such as tartaric 
acid, glycerine, or albumen, which prevent 
the precipitation of the oxide by the alkali— 
are employed. 

For the deposition of copper upon iron or 
steel, the bath is prepared by precipitating 
hydrated oxide of copper by means of caustic 
soda from a solution of copper sulphate, 
and dissolving the hydrated oxide so obtained 
by the aid of organic matter dissolved in a 
solution of caustic soda. 

When the iron or steel is immersed in the 
bath, together with either zinc or lead, a very 
adherent layer of copper is deposited on it, 
the deposition being mainly due to galvanic 
action between the iron and the zinc or 
lead; but experiments have shown that 
ordinary chemical action plays a part in the 
process. 

When it is desired to obtain a thick de- 
posit in a short time, the current from a 
dynamo is employed. 

The deposition of lead and tin can be 
effected in a similar manner by immersing 
the metal to be covered in an alkaline solu- 
tion of lead or tin, respectively, with or 
without the presence of organic matter. 

M. Weil has succeeded in obtaining cop- 
per deposits of the most varied and brilliant 
colors, and very inexpensively. The colors 
are not due to the existence of thin plates of 
the metal, but to the presence of suboxides 
of copper, as is proved by the fact that the 
deposits immediately become copper-red on 
exposure to the action of nascent hydrogen. 





The Huntington Search Light. 

After tests extending over quite a length 
of time, the fact has been fully demonstrated 
that the Huntington search light is one of 
the best now before the public. An especial 
effort has been made to introduce this light 
in maritime work, and a large measure of 
success has attended the effort. The heart- 
iest endorsements are those from the pilots 
of vessels on which the light has been 
placed. 

Several of our Sound steamers are using 








Fic. 1.—HUNTINGTON S£ARCH LIGHT. 


the light, and one of the captains has said 
that the light was worth its price simply for 
service in getting into harbor, let alone its 
use in foggy weather. A numberof Pacific 
coast steamers have adopted the light, be- 
sides several private yachts sailing in New 
York waters. One of the latest installations 
is on the steamer “‘ City of Troy.” 

In Fig. 1 is shown the horizontal pro- 
jector, which may also be used to throw a 
vertical beam of light. The instrument 
consists of a parabolic reflector of novel 
construction, a series of condensing plano- 
convex lenses, and an automatic arc focus- 
ing lamp, so constructed as to work on any 
direct current low potential circuit, either | 
from a dynamo or storage battery. The | 











Fia. 2. 
lamp is arranged to feed correctly at any 
angle or in any position. 

Figs. 2 and 3 show, respectively, a hori- 
zontal and vertical section of the parabolic 
reflector. The combined lenses, Z Z, are 
placed concentrically in the parabolic re- 
flector, and at such a point in its optical 
axis as will place the arc in the combined 
focus of the lenses. The effect produced is 
that of a sheaf of nearly parallel rays of 
light. 

The candle-power of the search light is 
between 3,500 and 4,000. Whe beam of 


1 


light is not so brilliant or -intense as to be 
blinding to the pilot, but it rather takes the 
form of a loom or penetrating glow. The 
projector is usually placed on the pilot 








house and arranged to be operated from 
within. 

In Fig. 4 is shown a photo-engraving 
lamp operated on the same principles as the 
search. light. By the use of the lens, the 
light may be concentrated to its point of 
greatest utility. 

The Huntington search lights are con- 
trolled by the Scott Electrical Works, 26 
Liberty street, this city. 

ctl cnini 
A Very Good Showing. 

A Mr. Marble has placed before the Inter- 
state Committee some very interesting facts 
in regard to the enormous profits reaped by 
the Pullman Car Company. Among those 
facts were the information that the Pullman 
cars never averaged below $5,000 each 
every year for the company, or just about 
the original cost of the car. Considering 
that the entire rolling stock of the Pullman 
Car Company amounts to hundreds of cars, 


| some idea of the immense profits can be 
| obtained. These profits are not likely to be 
| discontinued in the near future. 
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Electric Ploughing. 

It is stated that the German Electric Com- 
pany established at Madrid, is contemplating 
the installation of a plant for electric plough- 
ing on a large property in the central part 
of Spain. This seems rather an expensive 
experiment, and we think there are much 
more profitable lines at present along which 
to project electrical work. We shall be 
glad to hear of the success, however, of this 
experiment, which will, if successful, again 
relieve the animal of commerce, the patient 
horse. 





Cure for Humming. 
To THe Eprror oF ELEcTRICAL REVIEW: 
It has been noticed that alternate current 


! machines produce a humming sound on the 
| circuit, the results of the reversals of the 


current. This is noticed on alternate cur- 
rent arc machines, where the current is long, 
sufficiently so to set up along wave vibra- 
tion. In the are of the lamp this is in- 
creased to a tone producing a buzzing sound. 
To stop this, it is only necessary to stop the 
vibrations in the wire by introducing a non- 
resonant element, such as a cup of oil, into 
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—TIor1IZONTAL SECTION OF PROJECTOR. 
which the two ends of the current are 
dipped, or a condenser, such as patented by 
myself in 1869, now public property. 

The machine produces the sound, the 
wire of the circuit becomes the sounding 


board, the arc the microphone. Interpcse 
the above, and the microphone is silent. 
C. F. DunpERDALE, E. & M. E. 
Chicago, Il]., July 23, 1890. 
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Gen. Thos. Sherwin, of Boston, president 
of New England Telephone and Telegraph 
Company, was a welcome New York visitor 
last week, and notwithstanding his very 
onerous duties, was looking as if he enjoyed 
the perfection of good health. 
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THE TELEGRAPHIC CENTER. 


A VISIT TO THE BURNED WESTERN UNION 
BUILDING. 


On the Broadway side of the big Western 
Union Building, the only evidences of the 
late fire are the flame-scorched stonework 
and burned-out window frames above the 
fifth story. On the Dey street side, the 
pavement is covered with building materials, 
and a huge wooden chute,used to carry off the 
debris, extends from the street to the top of 
the building. A wooden platform about 
three feet wide runs around the top of the 
building. 

The corridor on the first floor is piled high 
with partly burned desks and chairs, water 
soaked records and documents and new 
lumber. Tired workmen, worn out with 
the previous night’s labors, are resting 
uncomfortably wherever they can. The 
elevators are stopped, and a constant stream 
of operators, linemen, messenger boys and 
laborers, passes up and down the stone paved 
stairway. 

The second and third floors are in nearly 
their normal condition. On the fourth 
floor, the evidences of the conflagration be- 
come more apparent. Men are running 
about with testing instruments and coils of 
wire. Cables and wires are carried on 
wooden supports along the ceiling and up 
over the stairway to the fifth floor. Bare 
pine operating tables, covered with new 
instruments, fill every available space. In 
front of each instrument is an operator. 
The Associated Press, racing department 
and commercial news department, are tem- 
porarily quartered on this floor. 

The fifth story is even livelier than the 
fourth. Big timbers rest on the tiled floor 
and partly support the ceiling above. Here 
also is another forest of pine tables. Switch- 
boards fresh from the supply houses meet 
one at every turn. Signs of pasteboard, on 
which are printed in pencil such legends as 
‘‘ Buffalo,” ‘‘ Southern Circuits” and the 
like, confront the visitor. The whir of the 
dynamos mingles with the incessant click- 
ing of the instruments, the scraping of 
many feet and the moving of chairs and 
tables over the tiled hallway. Wire reels, 

















step high, like a horse with the ‘‘string 
halt,” lest a wire trip them up. 

About noon this sign becomes interesting: 
**Notice! Those having tickets for lunch 
can be accommodated on the eighth floor 
until further notice.” 

The whole of the fourth and fifth floors is 
given up to the operating department. 

‘* Yes,” said the man in charge of the 
Southern switchboard, ‘‘every wire is now 
working from here, except a few from the 
cable house at Jersey City. All the leased 
circuits are in good shape once more. [ tell 
you it was a job to test out and pick up all 
these wires with every record book burned or 
waterlogged. Larry, take this mes——,” 
and the switchooard man shoved a handful 
of paper he had been holding into the hands 
of a passing boy. 





The Chemistry of Accumulators. 

La Lumiere Electrique states that all 
theories of the chemical action of accumu- 
lators have hitherto been based on the as- 
sumption that a charged accumulator con- 
sisted of a positive electrode consisting of 
peroxide of lead, and a negative electrode of 
spongy lead, immersed in dilute sulpburis 
acid. 

This fundamental assumption, however, 
appears doubtful in view of the observed 
fact that if a sheet of lead and one of its 
peroxide are placed in the dilute acid no 
current is obtained. If, however, the lead 
is replaced by zinc, a current at an E. M. F. 
of about half a volt will be obtained, and 
the E. M. F. will remain unaltered until the 
peroxide is entirely reduced to the metallic 
state. Ordinary red lead or litharge in 
place of the peroxide give the same results. 

If, on the other hand, the negative elec- 


trode of a charged accumulator is replaced | 


by a strip of zinc, an E. M. F. of about 
2.5 volts will be obtained, from which it 
would appear to follow that the positive 
electrode of a charged accumulator dees not 
consist of peroxide of lead. 

Again, experiments seem to show that 
the negative electrode does not consist 
entirely of metallic lead, for if the negative 
electrode of a charged accumulator is re- 
placed by a sheet of freshly scraped lead, 
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boxes and crates, are piled up in inartistic 
confusion. Messenger boys in herds come 
puffing and blowing up the stairway, men- 
tally vituperating the cause of the fire which 
necessitates any such approach to labor on 
their part. None of them run, notevendown 
the stairway. 

A glass door, bearing the sign ‘‘ Tariff 
and Check Bureau,” opens into a room 
where there isn’t a single check nor bureau 
in sight; only the same pine tables, clicking 
instruments and busy men. Out in the 
hall a boy is rolling up messages and shov- 
ing them into what looks like the window 
in a mansard roof. It’s only one of the 
pneumatic tubes carrying the messages to 
one of the branch offices. 

Gas jets and oil lamps illuminate the 
place at night, but every one is careful to 





the normal F. M. F. of about 2.15 volts is 
reduced to 1.7 volts; and, again, if the 
positive electrode of a charged accumulator 
is replaced by a similar sheet of lead, an 
E. M. F. of about 0.2 volt is produced, after 
an interval of a few seconds, between it and 
the charged negative electrode. 

Supposing these difficulties surmounted, 
the author maintains that the only theory 
of the manner in which the action takes 
place, which is in accordance with the 
requirements of thermal chemistry, is that 
the peroxide of lead and spongy lead are 
both transformed, during the discharge 
of the cell, into lead sulphate. This is 
not in agreement with the appearance of 
the plates after discharge, the positive one 
being distinctly brown, while the negative 
one is of the grey color of the metal ; and, 
moreover, when two plates of compressed 
sulphate of lead were immersed in dilute 
sulphuric acid and submitted to a charging 














current, while the negative electrode was 
completely reduced, the spongy lead—the 
positive one—was not transformed into 
peroxide, as required by the theory. The 
author then propounds the following theory: 
In an accumulator completely formed, but 
uncharged, suppose the positive electrode to 
consist of the higher oxide of lead, Pb,O;. 
which might be called plumbic anhydride. 
The charging current would then give rise 
to the formation of peroxide of hydrogen at 
the positive electrode, which, acting on the 
Pb,O,, would form H,Pb,O,, which might 
be called perplumbicacid. Hydrogen would 
be liberated at the negative electrode, and 
unite with the spongy lead to form H,Pb,, 
while part of it might be simply occluded by 
the metal. 

When the cell was allowed to discharge, 
the perplumbic acid would give up peroxide 
of hydrogen, leaving plumbic anhydride, 
while the peroxide would break up into 
hydrogen and oxygen. The hydrogen 
would take oxygen from the plumbic anhy- 
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dride to form water, according to the equa- 
tion, Pb,O,; + H, — Pb,O, + H,O, while 
the oxygen, after a series of interchanges, 
would be set free at the other electrode, 
and one atom, uniting with H, of the Pb, 
H,, would set free 2 Pb; and as analysis 
shows that three equivalents of sulphuric 
acid take part in the action for every two of 
lead, sulphate and hyposulphate of lead 
(PbSO, and Pb(SO,),) would be formed. 

_ The positive electrode would, therefore, 
consist, after discharge, of peroxide of lead, 
and the negative one of a mixture, or possi- 
bly a chemical compound, of the sulphate 
and hyposulphate of lead. 

A series of analyses of the liquid aftera 
definite discharge, and of determinations of 
its density before and after, gave results in 
close accordance with the theory, which the 
author, therefore, propounds as being prob- 
ably, if not completely, true—at any rate a 
closer approximation to the truth than any 
yet suggested. 








.... It is estimated that the loss occa- 
sioned by the fire in the Western Union 
building will not exceed $250,000. 


..-. The Nova Scotia Central, Western 
Counties, and Windsor and Annapolis Rail- 
ways are adopting the electric semaphores. 


..,+ It is rumored that an English syndi- 
cate is arranging to build a great ocean cable 
line from San Francisco to Honolulu and 
thence to Melbourne and other points in 
Australia. 


.-+. The Oakland and Alameda Social 
Telegraph Line is now being completed at 
Oakland, Cal., and connection will probably 
be made within a week. The new club 
already has over 30 members, and those on 
the line find it a source of constant amuse- 
ment, 


.. L. D. Simmons, of the Postal 'Tele- 
graph Company, last week succeeded in 
stringing two wires, 2,000 feet span, 200 
feet above the water, across the Tennessee 
river at Chattanooga, Tenn. In a day or 
two connection will be made with Nash- 
ville. 

. At the annual meeting of the stock- 
holders of the Atlantic snd Ohio Telegraph 
Company, held last week, in Philadelphia, 
the following board of directors was elected 
to serve for the ensuing year: Norvin Green, 
Thomas T. Eckert, J. B. Van Every, R. H. 
Rechester, Chas. A. Tinker, Jas. Merrihew, 
Henry Bentley, Geo. Merrihew and W. B. 
Gill. 

.... A telegraphic appliance has been in- 
vented by Shirley M. English, New Orleans, 
La. This is an invention designed to over- 
come the defects of ‘‘ light sending,” and to 
insure a good connection at the contact 
points of the instrument, there being com- 
bined with a vertically swinging lever and 
a second lever actuated therefrom and con- 
nected with the main line, two pivoted arms 
connected with opposite poles of a battery, 
a spring insuriag contact of the second lever 
with the arms. 


..-. Mr. George H. Walcott, whose 
term of 87 consecutive years at the key is 
said to make him the oldest operator in the 
service, gives a goud illustration of the de- 
velopment of the telegraph. Mr. Walcott for 
many years has prepared the holiday list of 
the New York main office operating depart- 
ment. He says that 25 years ago the Fourth 
of July list was written on the back of a 
blank, and contained only 40 names, while 
that of the Fourth of July just passed was 
six feet long and contained 1,300 names.— 
Boston News Bureau. 

—_—- 

The New Western Union Building. 

The board of directors of the Western 
Union Telegraph Company have decided to 
rebuild the upper floors of their building at 
Broadway and Dey street. The tower will 
also be done away with. It has been de- 
cided to put the Associated Press on the 
sixth floor, and turn the seventh and eighth 
floors into operating rooms. It is proposed 
to bring the 2,000 wires to the rear of the 
building, and have them enter by a specially 
constructed shaft. They will then be dis- 
tributed in iron pipes, so arranged that they 
may be flooded with water at any time. 
The wires in these pipes will be covered 
with rubber. There will be several small 
switchboards, which will be connected. 

The supply department, which has occu- 
pied the basement of 195 Broadway, is to be 
moved to the Western Electric building, on 
Church street, and the American District 
Messenger department in the Dey street 
annex is to take its place. All the brokers 
have their private wires in operation again. 
The Cotton Exchange cable to 195 is in bad 
condition, and a new one will have to be 
laid. 

















* * Jt is said that the electric cars will be 
running at Saratoga Springs, N. Y., within 
a week. 

* * The electric street railway at Apple- 
ton, Wis., has been sold to a New York 
syndicate for $30,000. 

* * Active preparations are being made 
to change the present street car system of 
Waco, Tex., to an electric one. 


* * Moneyed citizens of Negaunee and 
Ishpeming, Mich., are talking of connecting 
the two towns by an electric railway. 


* * The Short Electric Company, com- 
posed largely of Cleveland capitalists, has 
raised its capital stock from $500,000 to 
$5,000,000. 

* * The St. Louis Post-Dispatch claims 
that the city has practically given away 
street railway franchises to the amount of 
$24,000,000. 


* * Tt is reported that Waterbury and 
Naugatuck, Conn., are to be connected by 
an electric road, operated by the Thomson- 
Houston system. 


* * Several experiments have been made 
with the electric separating machinery at the 
Ogden iron mine, under the personal super- 
vision of Thomas A. Edison. Very success- 
ful results have attended these, and the mine 
will be operated at once. 


* * The Lansing, Mich., Street Railway 
has purchased $50,000 worth of real estate 
in the southern put of the city. The clec- 
tric car line will be extended through the 
entire tract of over 100 acres, and an im 
portant new addition to the city built up. 


* * William C. Miller, electrician of the 
Watervliet Turnpike Company, Troy, N.Y., 
has completed a useful invention designed 
to remove ice, snow or sleet from the trolley 
wires. In accomplishing this end, he acci- 
dentally discovered a means of better con- 
tact of the trolley arm with the trolley wire 
and, consequently, better running power for 
motor cars. 

* * The executive committee of the New 
port Improvement Association has decided 
to raise $30,000 for the proposed’new route 
of the electric cars to the bathing beach, 
$20,000 to be paid to the street railway 
company for the expense of changing its 
tracks, and $10,000 to the city toward the 
laying out of the new road. The association 
is composed mostly of cottagers who desire 
this change. 

* * The sale of the Cream City Street 
Railway, at Milwaukee, Wis., to the Villard 
syndicate was officially announced last week. 
The fact of the pending transfer was pub- 
lished some weeks ago. The Villard party 
has had control of the Milwaukee City Line 
since June 21st, and will begin operating 
the Cream City Road in conjunction with 
it August Ist. This syndicate now owns 
two-thirds of the street railroad mileage in 
Milwaukee, and the price paid for them is 
said to have been in the neighborhood of 
$3,000,000. Both lines eventually will be 
run by electricity. 

* * Among patents granted this month 
to inventors who are assignors to the Thom- 
son-Houston Company, is one to R. M. 
Hunter, of Lynn, Mass., for an electric 
railway with a working conductor made in 
sections insulated from each other, in com- 
bination with a supply conductor and cir- 
cuit closing devices to connect or disconnect 
the section with the supply conductor, from 
which a traveling electric motor receives it. 
By this device the wire only has the current 
when the car is traveling upon it, and at 
any other time, if a crossing wire should 
fall upon it, no harm can result. Mr. Hunter 
has also received a patent upon another 
electrical railway device, the rails and road- 
bed being in combination with a conduit, 
with electric conductor therein, an electric- 
ally propelled vehicle, and a laterally mov- 
able current collecting device extending 
into. the vehicle. 
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** The Boston Globe favors electric 
motors for street cars, because of the relief 
it gives to horses. It notes that during a 
late ‘‘ hot spell” in Chicago, some street car 
horses succumbed, and says: ‘‘If on no 
other grounds than those of mercy to poor, 
dumb beasts, the introduction of electricity 
as a motive power on street carsis a blessing 
which all humane people should welcome 
and seek to extend.” 


* * At the annual meeting of the stock- 
holders of the Vermont and Boston Tele- 
graph Company, held last week, at White 
River Junction, Vt., the following directors 
were chosen : Norvin Green, T. T. Eckert, 
C. A. Tinker, R. H. Rochester, of New 
York ; Thomas Roche and H. C. Sherman, 
of Boston; R. J. Kimball, of West Ran- 
dolpb, Vt. ; G. W. Smith and H. E. Tinkcr, 
of White River Junction, Vt. Thedirectors 
subsequently elected Norvin Green, presi- 
dent; T. T. Eckert and C. A. Tinker, 
executive committee; R. H. Rochester, 
secretary and treasurer. 


* * Thecommittee on corporations of the 
Pittsburgh councils, has recommended to 
councils an ordinance granting the Duquesne 
Electric Light and Power Company the 
right to erect poles, string wires and lay 
underground conduits and cables in the 
streets of Pittsburgh, and an ordinance 
granting the Diamond Light Company right 
to lay underground conduits and electric 
cables in the First Ward. The Duquesne 
Company agrees to put all the wires below 
Grant street underground,.and when a gen- 
eral ordinance is passed to put all wires un- 
derground, it will accept the provisions im- 
mediately. 

* * The transmission of electric power to 
a distance is one of the most important 
studies of the electricians, and some success 
has already been attained. The immense 
paper mills of S. D. Warren & Company, at 
Cumberland Mills, Me., are now run by 
electric motors with power generated a mile 
and a quarter distant. One of these days, 
perhaps, every neglected mill power in 
Western Massachusetts will be running elec- 
\ric generators, and power will be sent 
over wires, concentrated in great storage 
batteries in Springfield, Holyoke and other 
manufacturing cities and towns, and drawn 
upon to run motors for machinery in hun- 
dreds of establishments.—Springfield, Mass., 
Union. 

* * On the Bleecker Street Railroad the 
“ars Were run on 10-minute time in the 
afternoon but so great was the demand for 
passage, that it became necessary to attach 
trailers at 2.30 P. M., to accommodate those 
wishing to visit the new park. A fair esti- 
mate of those passing over the road during 
the day would undoubtedly be from 2,500 
to 3,000 persons. Many good words were 
spoken of the manner in which the road was 
operated under the new system, and the 
efficiency of the Leary automatic switch was 
fully demonstrated. J. Hibler, who has 
been superintending the construction of the 
Sprague electric system on this road, will 
leave for Salem, Mass., where he will com- 
mence the construction of a 30-mile line of 
the same system for a street railroad.— Utica 
Press. 

—-- ome ———_ 


PERSONAL. 

Col. J. A. Corby, of St. Joseph, Mo., a 
prominent electric railway man of the West, 
is spending a few days in New York looking 
into electrical matters, 

Mr. Nelson W. Perry was a New York 
visitor for several days last week. He is in- 
vestigating the subjects of conduits and sub- 
ways for his native city, Cincinnati. 

Mr. J. F. Blauvelt, of the New England 
Butt Company, of Providence, was a New 
York visitor last week. Mr. Blauvelt’s com- 
pany is the leading manufacturer of braiding 
machinery, and it is most popularly known 
in covered wire circles. The improvements 
in braiding machinery to meet the demand 
in electrical circles is the order of the day 
with the Butt Company. 


Mr. Geo. W. Walker, vice-president of 
the Walker Electric Company, 50 Broad- 
way, sails on August 14, for Paris. Mr. 


Walker will take with him a number of the 
electric meters bearing his name, and will 
enter them in the meter competition which 
will be held in Paris about August 31. 
London and Brussels are also included in 
Mr. Walker’s itinerary. 





Charles Francis Brush. 
[From Harper's Weekly, July 26.] 

Charles Francis Brush, M.E., Ph.D., the 
eminent inventor and electrica) engineer, 
was born in Euclid Township, Cuyaboga 
County, Ohio, March 17, 1849. He is of 
purely English descent, his parents’ early an- 
cestors—both notable families—having come 
to this country from England in 1656 and 
1630, respectively. Mr. Brush's early years 
were spent on his father’s farm and in at- 
tendance at a neighboring district school, at 
Wickliffe, Ohio. While quite young the 
natura] bend of the mind of the future in- 
ventor began to manifest itself, and he de- 
vised experiments at home and at school 
that indicated his special taste and aptitude 
for chemistry, physics and engineering. In 
chemistry and natural philosophy, as indeed 
in his other studies at school, young Brush 
was very proficient. At the age of 13, 
he entered the Shaw Academy, at Conamer, 
Ohio. While there his first experiments 
with static electrical machines, electro-mag- 
nets and batteries, all of his own construc- 
tion, were made. Early in 1864, he cniered 
the Cleveland High School, from which he 
graduated with high honors in June, 1867. 
While at the high school, in 1864, he became 
much interested in the subject of micro- 
scopes and telescopes, making a number of 
them for himself and his companions. He 
constructed every part of these instruments, 
even to grinding the lenses. In the same 
year he devised a plan for turning gas on 
the street lamps, lighting it, and then turn- 
ing it off again—all by electricity. He soon 
after constructed a number of induction 
coils, and greatly amused himself and his 
school mates by experiments with them. 
He also became greatly interested in photog- 
raphy, and did some very creditable dry- 
plate work, a process then almost unknown. 
During bis high school course he passed a 
rigid examination in physics without having 
studied the subject in any school. The study 
of chemistry was, however, bis chief delight, 
and he made great progress in this branch 
of science. During his senior year, the 
physical and chemical apparatus belonging 
to the school was placed in his charge. At 
this early time Mr. Brush constructed an 
electric motor having its field magnets as 
well as its armature excited by the battery 
current. He also produced his first electric 
arc light, with a lamp and battery of his own 
construction. 

The subject of his graduating oration was 
‘«The Conservation of Force,” inspired by 
the then recent work of Wilde with his 
dynamo-electric machine and single electric 
light, in England. Mr. Brush traced the 
chemical energy of the sun’s light through 
the vegetation of the carboniferous period 
to the coal subsequently formed therefrom, 
thence to the heat of combustion in the fur- 
nace of the steam engine, thence to the me- 
chanical power developed, the electric cur- 
rent produced, and the evolution of the elec- 
tric light having all the characteristics of the 
original sunlight. 

Having graduated from the Cleveland 
High School, Mr. Brush, in September, 
1867, entered the University of Michigan, 
where he took up a course of study particu- 
larly suited to his tastes, and by diligent 
attention thereto, graduated with the degree 
of Mining Engineer, in 1869, being one year 
in advance of his class. Returning to 
Cleveland, he organized a laboratory and 
conducted the business of an analytical and 
consulting chemist for about three years, 
becoming noted for the accuracy of his 
work and the skill displayed in his manipu- 
lations. During this period he was em- 
ployed as ‘‘expert” in several important 
litigations involving questions of chemistry. 

In the spring of 1873, Mr. Brush formed 
a partnership with Mr. C. E. Bingham, of 
Cleveland, for the purpose of handling and 
marketing Lake Superior and other pig irons 
and iron ores. While engaged in this busi- 
ness Mr. Brush resumed his electrical inves- 
tigations, and early in 1876 completed his 
first dynamo-electric machine. This ma- 
chine was of a distinctly new type, and em- 
bodied the first of Mr. Brush’s long series of 
brilliant inventions which have made him 
wealthy and famous the world over. 

Early in 1877, Mr. Brush closed his part- 
nership with Mr. Bingham, and from that 
date devoted his entire attention to the in- 
crease and development of his electrical in- 
ventions. At that time he also made a con- 
tract with ‘‘The Telegraph Supply Com- 





pany,” of Cleveland, by the terms of which 
that company undertook the manufacture 
and sale of electric light and other apparatus 
patented to him, paying him a royalty there- 
on. In 1881, the name of this company was 
changed to the ‘‘ Brush Electric Company,” 
and its capital stock greatly increased. Early 
in 1877, Mr. Brush invented and constructed 
his first commercial arc lamp, and exhibited 
it in connection with one of his new type of 
dynamos at the Franklin Institute, at Phila- 
delphia, where both pieces of apparatus 
carried off all the honors, in competition 
with the other best known Jamps and dyna- 
mos of that period. Soon after this, Mr. 
Brush invented his famous series arc lamp, 
having a regulating shunt circuit of high re- 
sistance. It was this invention which first 
made commercial are lighting from central 
stations possible and on it were based all the 
arc light systems in use in the world at the 
present time. The patentsintended to protect 
this fundamental, brilliant and enormously 
valuable invention, have not been sustained, 
not because Mr. Brush was not its first in- 
ventor—his most active competitors concede 
that he was—but because his claims were 
uot drawn with sufficient care to meet the 
rigorous technical requirements which first 
obtained in the courts soon after their issue. 

Among Mr. Brush’s other invertions of 
early date may be mentioned his copper- 
plated carbons for arc lights, many millions 
of which are now used monthly; bis auto- 
matic cut-out for arc lamps, now universally 
used in various forms, and almost indispens- 
able; his compound series shunt winding for 
dynamo electric machines, now very gener- 
ally used for lighting by incandescence; and 
his multiple carbon are lamp for all-night 
burning. The patent covering this import- 
ant invention has recently been broadly sus- 
tained by the United States courts. Mr. 
Brush at an early date completed his funda- 
mental storage battery invention, consisting 
in the mechanical application of the active 
material to the electrodes; and, subse- 


quently, after four years of constant 
litigation in the Patent Office, obtained 
patents therefor. The issue of these 


patents was followed by nearly four years 
of fierce litigation in the Uniied States 
courts, which has recently resulted in the 
complete vindication of his claims, securing 
to Mr. Brush the honor of this great inven- 
tion, as well as giving him control of all 
forms of the modern storage battery. Mr. 
Brush may justly be considered the father 
of the are electric lighting industry of the 
world—an industry in which it is estimated 
there is invested not less than two hundred 
millions of dollars at the present time in 
this country alone. His early commercial 
success in this direction no doubt stimulated 
others to develop and perfect the incandes- 
cent electric light, out of which has grown 
another enormous industry. 

Mr. Brush patented many of his earlier 
inventions abroad, and in 1880, sold these 
patents to a London company formed for 
the purpose of exploiting them, and known 
as ‘‘The Anglo-American Brush Electric 
Light Corporation, Limited.” He received 
in payment both cash and stock of the cor- 
poration, the subsequent sale of which, to- 
gether with the cash payment, realized 
about half a million of dollars—a price for 
patents then almost unprecedented. From 
that time Mr. Brush’s wealth has rapidly 
increased, until now he is many times a 
millionaire. Mr. Brush early adopted the 
policy of ‘‘ keeping out of print.” His con- 
tributions to the scientific journals have 
been meagre, and be has avoided technical 
interviews, preferring to give the world the 
actual embodiment of a complete and prac 


-tical invention rather than devote his time 


to speculations and discussions of his in 
vestigations. His researches in chemistry, 
physics and electricity, have been profound, 
and his mind, like that of the late Dr. 
Arnold Guyot, is a storehouse of original 
knowledge. His conversation, therefore, 
affords rare pleasure to scientific men who 
come in contact with him. 

Mr. Brush possesses an accurate and 
available scientific knowledge unsurpassed 
by that of any inventor. He is intensely 
practical, never sanguine, with no disposi- 
tion to overestimate the value of his work ; 
is an excellent business man in the manage- 
ment of his own affairs ; and is an officer or 
director of many large corporations. In 
Mr. Brush we see one of the finest possible 
mental and physical specimens of the race— 
of magnificent physique, six feet two inches 
high, broad-shouldered, with a deep and 
well-developed chest, and a form as straight 
as an arrow. It was of him that Gambetta 
remarked, as he saw the commanding figure 
of the great American inventor at the Paris 
Exposition, in 1881, *‘I don’t know which 
to admire most, his extraordinary mental 
talents or his magnificent physique.” Suc- 
cess has crowned his efforts ; his researches 
have enriched and benefited the entire 
civilized world, and he has reaped both 
bonors and pecuniary reward. He is a 
Fellow of the American Association for the 
Advancement of Science, and a member of 
many engineering societies. At his gradua- 
tion, the University of Michigan conferred 
upon him the degree of M. E.; in 1880, the 
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Western Reserve University invested him 
with the degree of Ph.D.; and in 1881, in 
connection with the Electrical Exposition 
held in Paris, the French government, in 
honor of his distinguished inventions and 
contributions to the world of science, deco- 
rated him Chevalier of the Legion o. 
Honor. At the Michigan University he was 
a member of the famous Delta Kappa Epsi- 
lon College Fraternity. 

Mr. Brush was married October 6, 1875, 
to Miss Mary E. Morris, of Cleveland. He 


has two beautiful children, Edna and 
Héléne. aged, respectively, ten and six 
years. 


The home of Mr. and Mrs. Brush in 
Cleveland would form a fit subject for a 
separate article, located as it isin the best 
purt of the famous Euclid avenue, and sur- 
rounded by a private park of nearly seven 
acres. The residence, recently completed, 
occupied six years in building, and duriug 
that time was the subject of the constant 
thought and study of both Mr. and Mrs. 
Brush. Their individuality may be felt 
everywhere in the interior arrangements 
and decorations. The stained glass, mural 
decorations, hangings, furniture, metal 
work and mosaics, embody some of the best 





requires no attention except to keep bear- 
ings oiled. It has been in practical and 
perfectly successful operation nearly two 
years, and furnishes far more than sufficient 
electric current to charge the 408 cells of 
storage battery located in the basement of 
the house, and connected with the dynamo 
by underground cables. These storage 
batteries, from which the house is directly 
lighted, are so constructed as to give off no 
fumes, and are perfectly odorless. They 
require scarcely any attention, and show 
no signs of deterioration after nearly two 
years of constant use. 
—— ewe — 


How Fast a Locomotive Can Travel. 

In regard to the much discussed question 
as to the rapidity with which a locomotive 
can run, some interesting official figures 
have been given by Mr. Stretton, an eminent 
English engineer, showing briefly that the 
highest speed ever accurately taken was 
with a Bristol and Exeter broad gauge 
engine, having 9-foot wheels, and which was, 
as long ago as 1853, officially timed at a 
speed of just over 80 miles an hour for a 





Death of Clark B. Hotchkiss. 


Clark Beers Hotchkiss died at Paul 
Smith’s, Franklin County, N. Y., Thursday 
of last week. Mr. Hotchkiss was born in 
Auburn 42 years ago, and came to New 
York City to become a banker. Up to 1871 
he was connected with the American Ex- 
change Bank. He conceived the idea of a 
messenger service, and in 1871 established 
the American District Telegraph Company, 
and became active in its management. This 
company, we believe, started the district 
messenger service in this country. In 1881 
Mr. Hotchkiss took part in organizing the 
Mutual District Messenger and Telegraph 
Companies. He was made the vice-president 
of both. Soon after he associated himself 
with A. G. Day, in the manufacture of 
Kerite cables and wires. This has been his 
chief business since, though he has remained 
vice-president of the other companies. About 
three years ago Mr. Hotchkiss was suddenly 
attacked with what was pronounced hasty 
consumption. He went to the Adirondacks, 
where he has since lived with his wife. Mr. 
Hotchkiss was widely known in electrical 





From Hanpen’s Weex.y 


work of many of the most eminent artists 
and designers in this country; but the whole 
combination has been so carefully super- 
vised and directed by the owners, that the 
result is one harmonious whole, from the 
basement to the ballroom, and has been 
styled by critics a ‘‘symphony in art.” The 
building is very appropriately lighted by 
electricity, and is provided with nearly 400 
incandescent and several arc lights. Mr. 
Brush’s method of operating these lights is, 
we think, unique, The power is furnished 
by an enormous windmill located in the 
park at the rear of the bouse, and about 500 
feet distant. This windmill is perhaps the 
largest in existence, the wheel having a sail 
surface of about 1,800 square feet. The 
tower carrying the wheel and its accessories 
is about 60 feet high, and is mounted on a 
massive wrought iron gudgeon, 20 feet long, 
and set deeply in heavy masonry, thus al- 
lowing the tower to turn on a vertical 
axis when the wind changes direction. The 
motion of the wheel is transmitted to a 
large dynamo in the tower by a system of 
belts and pulleys, the largest pulley being 
eight feet in diameter, and carrying a 
32-inch double leather belt. There being 
no precedent for a windmill of this 
character, Mr. Brush had to design every 
detail and superintend its construction. 
The whole apparatus, including the elec- 
trical detail, is entirely automatic, and 





CHARLES F. Brusu. 


short distance, this occurring in the case of 
a falling gradient and with a light load. 
He also distinctly asserts that this speed is 
the maximum that can possibly be obtained 
with locomotives of the present type, the 
cause of this b:ing, he declares, that at such 
a speed as that, the resistance of the air, the 
back pressure in the cylinders, and the fric- 
tion altogether have become so great that 


they absorb the whole power of the engine, 
while the back pressure on the wrong side 
of the piston becomes greatly increased by 
the fact that the exhaust steam cannot be 
got out of the cylinders fast enough. 


Boston’s Elevated Road. 

It looks now as if Boston will have an 
elevated road, notwithstanding all that has 
been said and written against it. The legis- 
lative investigating committee regarding the 
charges of bribery in connection with the 
West End bill having concluded its labors, 
has exonerated the legislature and the West 
End Company, and submitting again the 
West End bill with some amendments, the 
same has been passed to engrossment by the 
House and will undoubtedly be concurred in 
by the Senate.—Modern Light and Heat. 








Copyright, 1890, by Harper & Brothers. 


circles, though of late years his poor health 
has kept him away from acquaintances in 
this city. 


—— The Edison Illuminating Company 


will build in Brockton, Mass., a five-story 
brick and stone building to cost $40,000. 


—— Denver, Col., has 65 miles of electric 
railway in operation. The Thomson-Heus- 
ton system is used. The same system has 


just been introduced at San Jose, Cal., and 
Sacramento will soon be in the procession. 


—— There is a project being discussed 
and worked out for the construction of an 
electric railway from Brockton to Boston. 
The road would be well-nigh 30 miles in 
length and the longest in existence. 
Wealthy men of Boston and New York are 
interested. 

—— At a meeting of the Society for the 
Prevention of Cruelty to Animals in Jack- 
sonville, Fla., last week, steps were tuken 
looking to the possible inducement of the 
street car authorities to substitute electricity 
asa motor in place of the mules now em- 
ployed, the matter being referred to the 
executive committee of the society for such 
action as may be properly taken. Sucha 
change would be highly appreciated by 
those who are patrons of the company. 
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—— The Colorado Springs Gazette reports 
that the electric cars are now running regu- 
larly between Pike’s Peak avenue and 


Cheyenne Park. 


—— The city of Newton, Ia., will pay 
$13,000 for an electric light plant of 1,000- 
light capacity, which it is to own and operate. 
The streets will be lighted by incandescent 
lamps arranged in groups. 


—— The West End Street Railway Com- 
pany, of Pittsburgh, is changing the system 
to electricity. The Thomson-Houston sys- 
tem will be used. It is said that the Sellers- 
McKee line has purchased all the South 
Side lines. 


—— The Monongahela City, Pa., Electric 
Light Company will commence with a plant 
for 650 lights. The officers of the company 
are well known electrical men, the president 
being Edward G. Acheson, the vice-presi- 
dent, 8. A. Duncan, and treasurer, J. W. 
Marsh. 


—— The laboring men employed in elec- 
trical construction under the various com- 
panies in Chicago effected a temporary 
organization last week, at 167 East Wash- 
ington street, by the election of James C. 
Malley, from the National Electric Construc- 
tion Company, temporary chairman ; C, A. 
Roil, from the United Edison, and E, Z. La 
Plante, from the Thomson-IIouston, secre- 
taries. About 100 men became members of 
the new union at the first session. 


—— Seven Denver citizens have sued the 
city and the Western Electrical Construc- 
tion Company, of Denver, in order to have 
declared void a contract which was entered 
into by which the company named was to 
furnish the city with are electric lights at a 
higher price than other companies who sent 
in bids at the sametime. The city council 
is alleged not to have had sufficient author- 
ity to make the contract, and fraud is alleged 
on the part of both defendants. The deci- 
sion made upon the final hearing will deter- 
mine the validity or invalidity of a number 
of other contracts which the present council 
has entered into. 





A huge power company is on the 
verge of organization in Kansas City, Kans., 
with a capital stock of $1,000,000. The 
name of the new institution is the Interstate 
Water and Electric Power Company, of 
Kansas City, Kans., and the plant is to be 
established near Muncie, Wyandotte county. 
The new corporation is backed by leading 
capitalists, who propose to dam the Kaw 
river and furnish power to manufactories 
and an immense electric light plant. Already 
203 acres of land have been purchased at a 
large cost, 173 acres lying on the north side 
of the river and 30 acres on the south side. 
The directors of the company are: John B. 
Colton, Nicholas McAlpine, David N. Car- 
lisle, Robert L. McAlpine and John 8.Johns. 


-— In a town in Iowa the question of 
installing the electric light is being dis- 
cussed, great opposition being manifested to 
the scheme on the ground that ‘‘ cows will 
be kept foraging all night by the electric 
light.” The local paper, in an editorial on 
the subject, says: ‘‘If it’s going to be hard 
on the cows, and make them climb on side- 
walks to reach over fences and get on their 
knees to eat under them, and stretch their 
poor necks over fences after shrubs all 
night, we'd best give it up and keep the 
town dark enough for them to be still long 
enough to rest. Is there a town over the 
broad earth where cows run loose under 
electric lights? If so, let’s hear how the 
beasts do. Can they sleep? A town with 
electric lights and cows running loose in it 
would be a spectacle for gods and men, 
resembling a savage clothed in a silk hat, 
but the idea that they would never rest 
because it would be light enough to ravage 
all night, we take to be just a device of 
pestilent seekers.” 
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ELECTRIC CLUBS. 


NEW YORK NEWS8-—THE CHICAGO CLUB 
ILLUSTRATED, 


New York Electric Club. 

Mr. Louis Stieringer is having a lively 
time with his electrical exhibition in Minne- 
apolis. His name must be giving him 
trouble, too; not one of the newspaper boys 
out there has succeeded in spelling it cor- 
rectly. The latest report has him down as 
‘‘electrical expert Stierling.” 

The Hot Weather still keeps many of the 
electrical fraternity in the woods and at the 
sea shore. There is probably no harder 
working class than the electrical, and none 
that enjoy recreation more. 

A Name in Arabic on the Club’s register 
attracted much attention one evening last 
week. It was that of Mr. John Stone, son 
of the late Gen. Stone, who spent 13 years 
with his father, who at the time was Stone 
Pasha, in Cairo, Egypt. Mr. Stone, who, as 
the eldest son of a Pasha, is a Bey, had, upon 
request, written his name in Arabic, and the 
electricians of the Club all tackled it, think- 
ing, perhaps, it was some new electrical 
formula. 

A Number of quiet little dinners have been 
given at the Club recently to out-of-town 
visitors, and the Club’s cooking pronounced 
perfect. 











Chicago Klectric Club. 

The Chicago ‘‘ Post ’’ has been publishing 
a number of illustrations of the leading 
members of the Chicago Electric Club. 
Some of the likenesses are very good ; others 
would make angels weep and, no doubt, 
cause the victims to swear. Interesting 
sketches of the members accompany the 
illustrations, and altogether the Post deserves 
credit for its work in a comparatively rew 
journalistic field. 

The “‘ Post’’ says: ‘‘F. E. Degenhardt is 
a born electrician. He is a native Chica- 
goan, has been living since 1856, a good 
many years of which time he has spent in 
the attempt to solve the riddle of the under- 
ground system of electrical distribution. 
That the system is coming into vogue indi- 
cates that he ison top. As chairman of the 
committee on entertainment of the Club, Mr. 
Degenhardt carries the corkscrew, and time 
will not be wasted if used in cultivating his 
acquaintance.” * - i ” 

‘* The original aboriginal charter member 
of the Club is C. C. Haskins, city electric 
light inspector. This genial gentleman is 
perhaps better known in the West than any 
other of his co-laborers ; in the first place, 
because he has been on the earth longer, and 
next, because he has done several things to 
‘get his namein the papers.’ Forinstance, 
he is one of the three men who developed 
the new multiple switchboard for the tele- 
phone service. He also developed a notion 
that electric wires ought all to be stowed 
carefully away in underground conduits. 
Mr. Haskins is an untiring contributor to 
scientific journals, and has become widely 
known abroad by his writings. Mr. Has- 
kins’ business life has been mostly spent 
with the ‘Edison and Gray ‘Telephone Com- 
panies and with the old telegraph companies. 
He was an operator on the experimental 
line between Buffalo and Lockport before 
any line had been constructed between the 
great lakes and the seaboard.” 

<> 

Journalists Exempt from Juries in 

New York. 

" We note the following in the last issue of 
our transatlantic namesake, says the London 
Klectrical Review: ‘* At last the journal- 
istic profession has received recognition at 
the hands of the New York law makers. 
Editors and reporters will hereafter be 
excused from jury duty, ranking alongside 
of lawyers, physicians and clergymen.” 
When will the same privilege be granted in 
all cases here ? 

a 

The directors of the New England Tele- 
graph and Telephone Company have de- 
clared a dividend of 75 cents per share, 
payable August 15. Auditor Boynton has 
submitted the following statement: Gross 
earnings, $347,410; expenses, $264,914; net 
earnings, $82,496; construction, $18,122. 





A Novel Pole Top. 


A glance at the electric railways in this 
country will show a number of poles of | 
different designs now in use. F ow service: | 
able the different forms are will depend on | 
the rigidity of the pole and partly on the | 
design of the pole top. That the pole | 
should stand a great side pull without much 
bending was early seen, but only lately has 








Fic. 1.—Section oF Poise Top. 


the due attention been given to the features | 
needed in pole tops. Thisshould bestrongly | 
made, so shaped as to shed the water, and | 
should insulate both trolley and guard wires 
from each other and from the pole. Then | 
there should be ready means of taking up | 
the slack in both suspension wires, and insu- 
lators for carrying the feeders. These feat- 









Fig. 2.—PoLE Tor CoMPLETE. 


ures all seem to be found in the new pole | 
top designed by Edmund Verstraete, the 
electrician in charge of the construction of | 
the Union Depot Railway Company’s plant 
in St. Louis. 

As the cut shows it is an iron cap which 
may be used with either iron or wood poles. 


Stockton HOTEL, 
The wood poles do not need to fit it tightly, | 
as the pull of the guy wires will keep it | 
pressed against one side of the pole. The 
pole top is merely slipped over the end of 
the wood poles, the top adjusting itself. 
With iron poles a wooden plug and a wood | 
bushing is used, as shown in the section. 
These bushings are thoroughly soaked with 
Simplex paint, and, as the iron flange keeps 
the adjacent part of the pole dry, the top is 
always insplated from it, 





| on the market. 


The lower end of the pole top is flared out 
so as to shed the water and keep the upper 
part of the pole dry ; this insures the insu- 
lation of the trolley wire from the ground. 

The suspension wires are wound on a 
drum, whese enlarged ends have six holes ; 


| a pin through one of these holes keeps the 


drum from unwinding. These pins cannot 
drop out, yet allow the slack of the wires to 
be readily taken up. The drums for the 
guard wires are nine inches above that for 
the trolley wire, and is made of insulating 
material. The insulators for carrying the 
mains or feeders are above the guard wire. 
Then if both the trolley and the guard lines 
are put up before the mains are, the latter 
need not be slipped through between the 


| suspension wires, but are readily thrown 
| over the top and fastened to the insulators. 
| This feature will commend itself to all who 
| have worked with other pole tops. 
| whole is well built, simple and inexpensive, 


The 


and seems to be the most practical pole top 
It is made and sold by the 
Great Western Electric Supply Company, 


| of Chicago. 


—_—ao——_—_—_—— 


The New Carbon of the Westinghouse 
Electric Company. 

This company is now calling particular 
attention to its new wide carbons, which it 
claims will effect economy and greater cer- 
tainty of operation. The company is now 
prepared to grant licenses for this improve- 
ment, statisg that if a pair of carbons three- 
eighths of an inch thick and an inch wide, 
with one set of rods, will burn from 18 to 
20 hours, then the use of this form will do 
away with one of the complicated pieces of 
mechanism in connection with arc lighting 
systems. It is expected to make these car- 
bons of various lengths; butin the Summer, 
when the nights are short, comparatively 
short lengths of carbon will burn the whole 
night, and longer lengths can be used for 


| the nights of greater length. 





No Horses on the Streets. 


Two cities in this Union are now without 
horse cars, electricity having supplanted 
this intelligent and much abused animal. 
These cities are St. Joseph, Mo., and Nash- 
ville, Tenn. We believe this to be the be- 


| ginning of the end of the car horse. 


—__ - -<- —_—__—_—— 
The National Electric Light 
Association. 
The Summer meeting of the National 
Electric Light Association will be held this 


| year, beginning August 18th, at Cape May, 


at the popular Stockton Hotel, Col. T. F. 
Walton, proprietor, a view of which we 
present on this page. 

In addition to an excellent programme 
which has been prepared by the executive 
committee, and which all the delegates 
will have the privilege of listening to and 


| discussing, the privilege of spending a week 


Cape May, N. J. 
at this delightful watering resort will be 
that of all present. A number of par- 
ties have been made up in electrical circles 
who expect to go down to the Stockton 
the Saturday before the meeting, and we 
understand Col. Walton has made a special 





| rate for his electrical visitors. 

Mr. J. E. Lockwood, of Detroit, is in 
charge of the programme and papers to be 
discussed, and this in itself assures a valu- 
able and interesting meeting, one which we 
hope to see largely attended. 





The Burnley Dry Battery. 


A form of this new battery, which is 
controlled in this country by J. H. Bunnell 
& Co., is shown in this issue. This battery 
is meeting with much favor, and is just 
now attracting attention on the other side 
among English electricians. Mr. Robert 
Hope Jones, late chief electrical enginecr of 
the National Telephone Company, Liver- 
pool, gives the following statistics of a test 
he recently made: 

‘*T have carefully tested the two Burnley 
dry cells which you sent me for the pur- 
pose, and have compared their performances 
with a Silvertown dry cell, specially ordered 
for the purpose of ‘a number of tests.’ It 
will be seen from the various tests and 
curves on the enclosed tracing, that the 
Burnley cell yielded greatly superior re- 
sults. 

‘**Its internal resistance (.1 of an ohm) 
was very much lower, while the E. M. F. 
was considerably higher. It maintained its 





potential well when at work, and quickly 
became depolarized when allowed to rest. 
The Burnley cell seems in every particular 
to be electrically superior to any of the 
others tested, and, in fact, to any battery of 
the class my experience has brought me in 
contact with, while it and the Silvertown 
dry cell have the merit of being mechanic- 
= stronger and more portable than the 
ordinary glass contained. 

‘*The Burnley dry cell is also very much 
superior as a secondary battery. After 
passing a current of 244 amperes from a 
dynamo for 144 hours through an exhausted 
cell, and finding it then to be capable of 
doing even more work than when perfectly 
new, I am inclined to wonder whether this 
form of sealed cell cannot be charged and 
recharged more or less indefinitely at trivia] 
cost, and so become of far greater value 
than even its inventors anticipated. 

‘The internal arrangement of the two 
Burnley cells sent is good, the zinc stout 
and fairly pure, the quality of the carbon 
excellent, the agglomerate well compressed, 
and the whole effectively sealed. 

‘¢ An improvement is made in the manner 
of contact with the carbon plate, whereby 
the old lead cap with its constant liability 
to electrical fault (with which all large users 
of the old Leclanche cell are so familiar), is 
done away with.” 


AMONG OUR NON-TECHNICAL 
EXCHANGES. 








According to a telegram, ‘‘ Lightning 
struck a man in Springfield, O., killed him, 
burned the sign of a cross on his back, and 
then dug a hole in the ground behind him 
the exact size and shape of a grave.” It is 
also rumored that the electric bolt paid all 
the funeral expenses, ordered a monument 
for his grave, and offered to marry his 
widow ; but this report lacks confirmation. 
—Norristown Herald, 





Howard's Advice. 


The electric light companies are between 
the devil and the deep sea. If they illu- 
minate the parks, Mr, Croker’s organs pitch 
into them; if they don’t illuminate the 
parks, Mr. Croker’s organs pitch into them. 
Moral: Dowhat is right. Never mind what 
Mr. Croker’s organs may think.—New York 
Press. 
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Babcock & Wilcox Boilers.—The 
Narragansett Electric Light Company, Pro- 
vidence, R. I., has contracted with the Bab- 
cock & Wilcox Company for 1,120 horse- 
power additional boilers, and also for the 
reconstruction of its present Moore boilers 
into the Babcock & Wilcox system. 

The Crocker- Wheeler Motor 
Company, Fourteenth and Washington 
streets, are some time behind their orders 
for their handsome and _ efficient motors. 
‘The demand in the West and South for this 
company’s. fan outfit is surprisingly large 
and it is next to impossible to keep up with 
the demand for them. 

Chadbourne, Hazelton & Com- 
pany, Philadelphia, have sold to the Wen- 
strom Consolidated Dynamo and Motor Com- 
pany, Baltimore, their patented noiseless 
vearing for electric street railways, and also 
the patents on their electrically actuated ele- 
vator. Both of these devices will be manu- 
factured by the Wenstrom Company, at 
their Baltimore factory. Chadbourne, 
Hazelton & Company will be the selling 
agents for the United States. 

The Standard Underground Ca- 
ble Company, of Pittsburgh, have about 
completed the plans for their new factories 
at Brinton Station, Pa. The plans would 
have been ready before this had it not been 
decided to add another building to the five 
originally decided upon. Architect F. I. 
Cooper is now working on the sixth build- 
ing, and will have the entire plans com- 
pleted in a week or so. The additional 
building will be 275 feet long by about 
75 feet wide. It will be called the cabling 
house, where the wire will be wrapped 
and made into cables. As svon as the con- 
tracts are made, work will be commenced 
and the plant will be ready for occupancy 
by next Summer. 

The success met by the Interior Con- 
duit and Insulation Company has borne out 
the estimate made of its utility, by its pro- 
jector, Mr. Edward H. Johnson. Not only 
are many of the new buildings in the 
East io course of construction equipped 
with it, but it has also been specified ®y 
architects in other new buildings throughout 
the country, among which are the Board of 
Trade Building, Toronto; the Boston Build- 
ing, Denver, Col.; the Bell Telephone 
Building, Boston, Mass.; New Jersey Cen- 
tral Depot; Seventh Avenue Music Hall; 
German Club, etc. Its underground sys- 
tem has received a recognition seldom 
awarded a new article. It is carrying the 
alternating system of the Fort Wayne Jenney 
Company, at Detroit, with gratifying re- 
sults. There will be employed at Minne- 
apolis and St. Paul, over 1,000,000 feet of 
this conduit for feeders. The tube, although 
made of paper, is wonderfully strong; tests 
made at Columbia College by Prof. Wvol- 
son, showed it had a tensile strength of 
2,400 Ibs. to the square inch. 


INVENTORS 

Coming to Washington to further any elec- 
trical patents, will pee by calling on C. W. 
Messner, of 1225 F St.,N.W. All the ap- 
pliances necessary for tests, experiments, etc. 
Also, Electrical Contractor and Constructor. 
Special attention to isolated plants. Agent 
for the ‘*C. & C.” electric motor—sizes, 14 
to 50 horse-power. The only electric motor 
on the market to-day. 


INTRODUCING ENTIRELY NEW 


—_ 
Pat. Mar. 19, 1889. THE OLD STYLE. 


THE ACME LINK BELT 


IS MADE ONLY BY THE 


Page Belting Company, Concord, N. H. 

BRANCHES: Boston, New York, Chicago, San 
Francisco. Also, manufacturers of all the 
staple grades of Leather Belting and Lacing. 
Send for Ilustrated Catalogue—a val ie 
treatise on belting, Free. 














PRINCIPLES. 
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Burnley Dry Battery 


PATENTED JAN., 1890. 


STRONCER 
than any Open 
Circuit Battery 
on the Market. 
BETTER than 
any other Dry 
Battery yet pro- 
duced. 

Most compact 

in size and 
cheapest. 90 
cents per cell. 
Discounttothe 
Trade and in 
quantities. 


J. H. BUNNELL & CO., 


Sole Manufacturers and General Agents, 


76 CORTLANDT ST., N. Y. 














The Only Watches for Electricians. 





FOR SALE BY ALL JEWELERS. 


Paillard Non-Magnetic Watch Co., 


192 BROADWAY, NEW YORK. 


FOR SALE.—50,000 feet, 
quality, 21¢ and 3 inch creosoted tubing 
for underground wire work, at 34¢ and 4 








second 


cents per foot. 


The Wyckoff Pipe Company, 
WILLIAMSPORT, PA. 
MACHINERY. 


BRASS 
OR SALE.—A complete Brass Plant, includ- 
ing Brass Lathes, Engine Lathe, Planer, Mill- 
ing Machine, Drill Press, Buffing and Polishin 
Machines, &c., and all necessary small tools and 
attachments ; also finished and finished brass 
work for steam, oil, water, &c., foundry tools, &c.; 
a complete line of patterns for steam water, oil, 
&c., also No. 2 Pratt & Whitney die sinker, 1,300 Ib. 
Remingt P Hi , No. 54 Bliss Press, No. 
5 Sturtevant Blower, Bradley Forges, Shafting, 
Pulleys, Steel Die, Blocks, &c., must be sold! 
Will also sell Engines, Boiler, Shops, &c. 

The plant is well adapted for the manufacture of 
electrical supplies, small motors, &c., and to reli- 
able and experienced parties with some money, I 
will dispose of the plant, or an interest in it, and 
give them full charge of the business. Fuel ob- 
tained for nothing. 

Write for list of tools and further information to 


T. P. HOBAN, 
P.O. BOX 390, 
SCRANTON, PA. 
We offer a large quantity of Stellar 
Incandescent Lamps, 50-volt, 16 can- 
dle-power, for Thomson-Houston sockets. 
Also 40 Single Arc Waterhouse Lamps in 
good order, and Line Wire No. 4B. & 8. 
and No. 2 B. & §., of the Safety Insulated 
Wire Company and Simplex Wire Company 
manufacture. 

Parties in want of any of the above 
material, will please communicate with us 
for prices and particulars. 

The Manbattan Electric Light Co., Limited, 
80th STREET & AVENUE B, N. Y. 
RAVELING MEN SELLING TO HARDWARE 
Plumbers, Steam and Gas Fitters, can secure 


a good side line by addressing 
Manufacturer, 1448 Niagara St., Buffalo, N. Y. 


LECTRIC @ ™™. Mansnatt, 
CONDENSER DD standarasa speciaity 


Rooms 2 and 4, University Building, New York. 


























PATENTS. 
RLECTRICAL REVIEW 


PATENT BUREAU 


Conducts a general busi- 
ness in the preparation and 
prosecution of Applications 
for Patents, in the United 
States and all Foreign Coun- 
tries. All business carefully 
and promptly attended to in 
the matter of Reissues, Ca- 
veats, Trade Marks, Labels, 
Design Patents, Copyrights. 

SPECIAL SEARCHES made 
to determine the question 
of novelty or infringement. 
REPORTS MADE UPON 
THE VALIDITY OF PAT- 
ENTS. These reports are 
based upon a careful investi- 
gation of the prior states of 
the art, and should always be 
authorized before investing 
capital in a business enter- 
prise depending on patents; 
or in defending or attacking 
the validity of a patent. 

ELECTRICAL PATENTS A 
SPECIAL FEATURE. Ali 
business receives the direct 
personal supervision of the 
Manager, whose long experi- 
ence as an Examiner of Elec- 
trical Inventions in the U. 
S. Patent Office and as a 
Patent Attorney, insures 
thorough and _ satisfactory 
work. 

All communications are 
strictly confidential, and in- 
ventors may address us with 
entire freedom. 

Our charges will always be 
as moderate as first-class 
work will permit and com- 
mensurate with the amount 
of work to be done. 

Address, 


ELECTRICAL REVIEW 
PATENT BUREAU, 
{3 PARK ROW, N. Y. 
ROBT. H. READ, Manager. 


WASHINGTON CARDS OF INTEREST TO 
ELECTRICAL MEN. 


The Columbia National Bank, 


Olt F STREET, N.W., 
WASHINGTON, D- C. 


A General Banking Business Transacted. 
Capitrat, $250,000. 


B. H. W. Prest. A. T. Britton, Vice-Prest. 
S. Parker, Cashier. 























WASHINGTON LOAN AND TRUST CO,, 


Temporary Offices, 1001 F Street, N. W. 
LOANS MONEY on COLLATERAL and REAL ESTATE. 
Pays Interest on Deposits. Has for sale 

ste Secured Investments. ° 





CAPITAL, = = = = * $1,000,000 
CALL AND SEE OR WRITE TO US. 
B. H. Warner, Prest. W.B. Rostson, Secretary. 


Jno. Joy Epson, V.-Prest. W.B. Gurigy, Act’g Treas, 
Washington Electric Conduit Co., 
Room 36, Corcoran Building, 
Washington, D. C. 


Manufacturers and constructors of glazed Terra 
Cotte conduits Ger cloctete Wines ef a8 — 
(gprocet hy oengiansss District of 
and local companies, Can 


be examined by 
interested parties. 























INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
__IS8SUED ON JULY 22, 1890, 


432,512 Electric stop motion for looms; David 
E. Coughlin, Milford, N. J. 

482,521 Electric cut-out ; Stephen D. Field, Stock- 
bridge, Mass., assignor of one-half to Phoebus H. 
Alexander, New York, N. Y. 

432,547 Telephone exchange; John A. McCoy, 
Medford, assignor to the New England Telephone 
and Telegraph Company, Boston, Mass. 

432,561 Brush reverser for electric motors ; An- 
thony Reckenzaun, London, England, assignor to 
Hag Electric Car Company of America, Philadelphia, 


ms 


a. 

432,571 Conduit system for electric railways ; 
Nicholas Seibert, Malden, Mass. 

432,577 Dynamo electric machine; Henry W. 
Spang, New York. N. Y. 

482,581 Frog for overhead wires. 432,652 Weld- 
ing or other dynamo. 432,654 Electric meter. 
432,655 Dynamo electric machine; Etihu Thomson, 
Lynn, Mass. 

432,618 Electrical communicating system. 432,619 
Call box for electrical signaling systems ; Alfred G. 
Holcombe, Long Island City, assignor to the Elec- 
yee aenel Manufacturing Company, New York, 


432,623 Electric railway; Rudolph M. Hunter, 
Philadelphia, Pa. 

432,629 Electric metal working apparatus; Her- 
mann Lemp and John Tregoning, Lynn, Mass., 
assignors to the Thomson Electric Welding Co., of 
Maine. 

432,630 Forming or shaping metals by electricity ; 
Hermann Lemp, Lynn, Mass., assignor to the 
Thomson Electric Welding Co., of Maine. 

432,644 Current and switch controlling mechan 
ism; Edwin W. Rice, Jr., Lynn, Mass. 

432,645 Station box for watchmen’s electric time 
detectors; James E. Richards, Cedar Keys, Fla. 

432,646 Motor for electric railways; Michael H. 
Smith, Halifax, County of York, England. 

432,651 Method of working metals by electricity. 
432,653 Method of welding pipes by electricity. 
432,656 Manufacture of , Tings, etc., by elec- 
tricity; Elihu Thomsen, Lynn, Mass., assignor to 
the Thomson Electric Welding Co., of Maine. 

557 Electric lighting of railway trains; Illius 
A. Timmins, London, County of Middlesex, Eng- 


432,670 Conduit electric railway ; Byron Jennings, 
San Jose, Cal. 

432,672 Method of making secondary battery 
plates; William P. Kookogey, Brooklyn, N. Y_, 
assignor to the Kookogey Electric Co. 

= Electric railway; Frank Mansfield, Mel- 


rose, Mass. 

482,674 432,675 Electric railway; Frank Mans- 
field, New York, N. Y. 
: yx Electric motor; Henry Humbert, Brook- 
yn, N.Y. 

482,710 Filament for incandescent electric lights; 
Lawrence N. P. Poland, Cincinnati, Ohio. 

482,724 Automatic adjuster for telegraph lines ; 
Courtland P. Carr, Chicago, Lil. 

482,727 Method of electric riveting; Mark W. 
Dewey, N. Y., assignor to the Dewey 


Corporation, same ease. 

432,745 Electric lighting system; Edward T. 
Cooke and William H. Mackay, St. Louis, Mo. 

432,748 Armature for dynamo electric machines; 
Nathan H. Edgerton, Philadelphia, Pa. 

432,752 432,753 Electric railway; Rudolph M. 
Hunter, Philadelphia, Pa., nor to the Thomson- 
Houston Electric Company, of Connecticut, 

432,823 Magnetic separator; Geo. 8S. Finney, 
Chicago, Ill. 

482,826 Electric light shade; John H. Goehst, 
Chicago, Ill. 

432,534 Method of forming secondary battery 
plates ; Henry G. Morris, Philadelphia, Pa. 

482,858 Telegraph pole; Chas. M. Brush, Great 
Bend, Pa., assignor of oue-half to Cornelius J. 
Waldron, same place. 

432,883 Support for telephone hearing trumpets ; 
Simon Leben berg, Berlin, Germany. 

32,884 Electric gas lighter ; Joseph H. Lehman, 
Philadelphia, Pa. 

482,886 Phonograph ; James P. Magenis, North 
Adams, Mass. 

432,804 Rheostat ; Thos. J. Parrish, Nevada, Mo. 

482,927 Automatic lubricating device for electric 
motors ; Samuel L. Barriett, Brooklyn, N.Y. 

4 Heating by electricity ; Watkins L. Bur. 
ton, Richmond, Va., assignor to the Burton Electric 
Company, same pees, 

432,944 Conduit electric railway ; Byron Jen- 
nings, San Jose, Cal. 

482,949 Arc lamp ; Austin H. Lucas, Pittsburgh, 
a assignor of one-half to Asaph T. Rowand, same 
place. 


F.Z. MACUIRE, 
ELECTRICAL 


SECURITIES, ETC., 


18 WALL STREET, 
NEW YORK. 











ELECTRIC AND STREET RAILWAY PROPER- 
TIES BOUGHT AND SOLD. 


ANTED.—ELECTRIC LIGHT 
SALESMEN to travel in New 
England. States. None but first-class men 
with experience need apply. 
Address, giving reference and experience. 
with salary expected, 


sé A,” 
Care of ELECTRICAL REVIEW, 
13 Park Row, New York. 
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Daniel W. Baker. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATIN VU Mi, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARE, N. J. 
®latinuse in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum cm 





Fuse Wire! Fuse Wire! 


Accurately Determined. Carefully Made by a new Process. For Sale by 
wa. 2. G@oRDon cc. CoO., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. 116 BROADWAY, NEW YORK. 


SperryElectric Company, 
Factory 195-207 Canal Street, Chicago, Ill 


MANUFACTURERS OF THE 


Improved Sperry High and Low Tension 
Systems of Arc Lighting, 


Claiming the Highest Efficiency, Reliability 
and Durability. Perfect Regulation. 


ELECTRICAL MEASUREMENT 


Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 
ban of Standard Test Instru- 

ts furnished upon application. 
THE E. Ss. vein ssenag &C0., 








Me ENGINEER 
aie Girard Buildinp BroadsChestn ct Sts 
JPHILADELPHIA. 


W.R. OSTRANDER & CO. 
196 & 197 FULTON ee NEW YORE. 











Manufactur of 
SPEAKING TUBES, ‘WHISTLES, 
ANNUNCIA TORS, 
Electric & Mechanical Bells. 


FACTORY, 
De Kalb Avenue, 
BROOKLYN. [| 






















STANDARD ELECTRIC TEST ISTRUMENTS 
—_—_— QUEEN’S NEW 
VOLTMETERS Portable Combination 
| ‘FOR ere Testing Got 
ALTERNATING 





CURRENTS. WITH GALVANOMETER. 


WE PAY SPECIAL ATTENTION TO RECALIBRATING 
AMMETERS AND VOLTMETERS. 
SEND FOR CATALOGUE 1-66 OF ELECTRIC TEST INSTRUMENTS. 


QUEEN & CO,., = = PHILADELPHIA. 
mo THE WYCKOFF PIPE (0., 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


We have large ote r creosoting Tamuber, R. R. Ties, 
Telegraph Poles, &c., 


WILLIAMSPORT, PENN. 


HYDRAULIC PRESSES. 


ALL VARIETICS. 
PUMPS, VALVES, GAUGES AND FITTINGS, 
PUNCHES, SHEARS, BUFFING MACHINERY, &c. 
WATSON & STILLMAN, 
210 East 43p StReEET, New YorE Ciry. 
Specias Attention to Electrical Work. 









SEND FOR CATALOGUE. 





THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, Nv. J. 
Office, Foot of Washington Street, JERSEY CITY, &. J. 


Creosoted Lumber, Vaio =e a, Tele- 
grap oh Poles, Piling and "Ties F 








Full assortment of different sizes and qualities on BRAIDER 
SPOOLS, ready for the machines, in Red, Yellow and Green. 


g LKS Other colors ’to order. Send for Sample and Prices, ~ 
@ WM. MACFARLANE, & 00., 81 Grand Street, New York. 


Telephone No. 971 Spring. Mill, Bergen Point, N. J. 


CARBON PLATES # CARBON BATTERIES 


ELECTRIC LICHT CARBONS. 


MADE FROM NATURAL GAS BY PATENTED PROCESS. 
—— ADDRESS —— 


SOLAR CARBON & MANUFACTURING CoO., 
95 & 97 FIFTH AVE., PITTSBURGH, PA. 























THE HORIZONTAL 


] Drilling * Boring Machine 
1S A SPECIAL TOOL FOR BORING THE 
FIELDS and BEARINGS of DVNAMOS and MOTORS. 
Its Product Exceeds that of Three Boring Lathes. 


Newark Machine Tool Works, 
Newark, N. J. 


Send for particulars to the 








Cyrus O. Baker, Jr. 


Office and Factory, G7 STEWART STREET., 


SUGENE F. PHILLIPS, Presipenrt. W. H. SAWYER, Sec. & Execraiciun. 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


_ ELECTRIC LIGHT WIRE, 


~ wagner WIRE, OFFICE & ANNUNCIATOR WIRE. 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 
: PROVIDENCE, R. 1. 


EUGENE F. PHILLIPS, Presipenr. JOHN CARROLL, Sec’y-Treas. 


EUGENE F, PHILLIPS ELECTRICAL WORKS, LTD. 


yy Manufacturers of 
| 


ELECTRIC LIGHT WIRE, 


R= MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
\ TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 
OFFICE AND FACTORY MONTREAL, CANADA. 


st. Gabriel locks, 


AGN Blass 5 


OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES’ SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


Appar TED 





New York Office, 10 Cortlandt St., P. C. Ackerman, Agt. 













TO ALL 


129 BROADWAY, NEW YORK. 


WAVERLY PLACE), a> 


43 SIXTH AVE, PITTSBI PA 


Gs BS 2). ES 











MGHST AWARD, PI sr, 888 


3, «CTH ONLY 


5 
~ 
yA f > 
pg i et % l\ 
} y. 
i | te 







AWARDED FOR a 
\; 4 
” Electric Batteries. 


—a i ON DA ae 


The Standard Open Circuit Batteries of the World, 
AND THE BEST. . 


THE LECLANCHE BATTERY CO., 
149 West {8th Street, New York. 
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‘THE ELEKTRON MANUFACTURING CO., 


79°81 WASHINCTON STREET, BROOKLYN, N. Y., 


PERRET AUTOMATIC —_ MOTORS AND DYNAMOS. 





MANUFACTURERS OF. 








EMBODYING LATEST IMPROVEMENTS 


And all Desirable Features. 





High Standard of Workmanship, 


High Efficiency, 


Low Speed, 


Perfect Regulation, i 
Simplicity. 





15 H. P. MOTOR. 








MIO TOnR S 


FOR RUNNING 


ms Shops, Elevators and Machinery 


OF ALL KINDS. 





FAN OUTFITS 


—— FoR — 


Battery or Electric Light Circuits. 





ISOLATED PLANTS for INCANDESCENT ELECTRIC LIGHTING. 





“Cc. && CC.” 


The only Motors in which the mag- 
netic circuit forms a perfect circle 
around the centre of the armature 
shaft. Thus making the most com- 
pact and efficient form of machine 


that can possibly be devised. 





One-eighth horse-power to 50 horse- 


power in stock. 





OVER 8,000 MOTORS IN ACTUAL OPERATION. 









i) 
\ 


TANGA) 





ELECTRIC MOTORS. 


FAN OUTFITS. 





Electric Blowers for Ship Ventilation. 





~ = MOTORS F=* HOISTS == MINING TRAMWAYS, 





Equipment of Machine Shops, Printing Offices, Factories 
and Entire Buildings, with Electric Power. 





New England Office, 63 Oliver Street, Boston. 


Philadelphia 
Chicago 


38 South Fourth Street. 
“Phenix Building. 


“C. & C.” ELECTRIC MOTOR COMPANY, 


BZOam & 4204 Greenwich Street, New Work. 


THE BUTLER HARD RUBBER CoO., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 











NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


MARKET. 








WIRES, 
CABLES, 
TAPE & CORD, 


—FOR— 


PROMPT SHIPMENT. 





HOGGSON’S LooK Tro US HOGGSON’S|/HOGcGcson’s 
"overs? gil ELEGTRIGHL SUPPLIES OF RVERY DESCRIPTION. | fe... 1 @ T 


WinDOW SPRING. 
THE BEST. 


THE ONLY SPRING MADE HAVING 
Sonew 4 wd — FOR 












SOUTHERN ELECTRICAL SUPPLY 60., 


LOCUST ST., 


sT. Louis, 


823 


Between Eighth and Ninth Streets, 
WRITE FOR CATALOGUE. 


mo. 








Has Shield to 
atapro- pone Pin 





THE OnLY SPRING a sage 
——s = — FoR 





Fibre Wire-l leats. 


Saves BATTERY AND WIRES. 





THE AMERICAN CIRCULAR LOOM CO.’S 


PATENT WOVEN INSULATED WIRES 


SHOW the HIGHEST ABRASION RESIST ANGE 


OF ANY WIRE MADE. 


RE-COVERING OLD WIRES OF ANY MAKE, A SPECIALTY. 


620 ATLANTIC AVE., BOSTON, MASS. 
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AUTOMATIC 
CUT-OFF 


BALL ENGINE 


THE MOST PERFECT 2 
GOVERNING | 
















For Electrical Lighting, Electrical Railways and pur- | 


poses where perfect governing is required, it has no equal. 


BALL ENGINE CoO., ERIE, PA. 





NEw ILLUSTRATED CATALOGUE: 


NOW READY. 


Contains a great variety of New Machines, and all the latest 
improvements on our regular manufactures. 


MILLING MACHINES, SCREW MACHINES, ETC. 











THE GARVIN MACHINE CO., 


Laight and Canal Sts., New York. 








REGULATION DURABILITY = 
MPLICITY-SELF-CONTAINED: 


300 Hp Sl ne — 7 
Dain a TANDEM COMPOUNDS 6 7TETTT EW Ta Nay 


FAIRBANKS, MORSE & CO., canteen Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul 
ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. 


JARVIS ENGINEERING COMPANY, 


OONTBACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINQTON & SIMS ENCINES, 
SARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER HEATER, 
NATIONAL ROCKING and 
SHEFFIELD CRATE BARS. 




















61 Oliver Street, Boston. 


SHEND FOR NEW CATALOGUES. 


POND ENGINEERING CO.. 


* ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designe» 
with special reference to the Hianest EFFICIENCY. 


Our Extended Experience Enables us to Guarantee Satisfaction. Send for New Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 











CHARLES R.VINCENT & CO., 
156 CORTLANDT STREET, NEW YORK, 
Ball High Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 





WILLIAMS & POTTEFr, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 


PALERMO MICA CO. 


MINERS OF 





WAREHOUSE, 27 PECK SLIP, 


| THE ONLY COMPANY PRODUCING 
MIC A 


IN THE UNITED STATES. 


NEW YORK. 


Wweitmyer Patent Furnace, 
NUFACTURED AND SOLD BY 


| Foundry and Machine Department Harrisburg Car Manufacturing Co. 
BARRIS 


BURG, PA. 
















| 
| 
| 


| =: ‘ s] Clad paeece rr eee 2 ve = T 
IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES. 
STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 


New York Office, Messrs. Fleming & Kimball, 17 Dey Street. 
New England Office, Messrs. John Post, Jr. & Co., 70 Kilby St., Boston. 
| Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light. St., Balt. 


WESTERN OFFICE. MESSRS. ENGLISH, MORSE & CO. KANSAS CITY, MO. 





ON BIECTRICAL SUBJECTS 
Will be mailed to any address, postage prepaid, om receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, 
13 Park Row, New York P. 0. Box. 3.329. 








25 to 1,000 H. P. 


es are the combined result of long ex- 
ith automatic cut-off regulation, and most 


These en; 
perience 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. High est attainable Economy 
Steam a pe tion and Superior regulation guar- 

anteed. Self-contained Automatic Cat-off Engines 12 to 200 
ae H. P. for driving Dy Dynamo Machines a Specialty. Illustrated 


, 
4 M ss Circulars, with various data as to practical Steam 
——SS— = 
SS RZ” 


Engine Construction and performance, free by mail. 
SALES AGENTS: 


Address BUCKEYE ENGINE CO., Salem, Ohio. 
W. L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 
N, W. ROBINSON, 154 Washington St., Chicago, Il. Robinson & Cary Company, 5&t. Paul, Minn. 


NEW ENGLAND BUTT GO., 


PROVIDENCE, R. 1., U.S. A., 



















MANUFACTURERS OF 


Braiding Machinery 


TELEGRAPH, 
TELEPHONE 


ELECTRIC LIGHT WIRE 


Large Single and Double 


BRAIDERS 
FOR COVERING CABLES, 


Single, Double and Triple 
WINDERS, 
Horizontal and Upright 


Taping Machines 


Cabling Machines, 


| = 


16x24 DOUBLE BRAIDER, 


Measuring Machines, Stranding Machines, Etc., Etc. 
‘FINE! CASTINGS A SPHCIALTY. 
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WHY IS IT THAT THE 


THOMSOR-HOUSTOR SYSTEM 


Electric Arc Lighting 


HAS MET WITH SUCH GENERAL ADOPTION ? 

















IT IS AN EASY QUESTION TO ANSWER. 





THE DYNAMOS 


Are Superior in Design and Construction. 
Economical in Operation. 
Thoroughly Reliable and Durable. 

Of the Highest Efficiency. 


THE LAMPS 


Give a Pure White Light. 
Burn Quietly. 
Are Perfectly Self-Adjusting. 
Do Not Require Expert Attention. 


THE MINOR APPLIANCES 


Are of a Superior Qua.ity. 


THE SYSTEM 


Is Complete in Every Detail. 





75,000 ARC LAMPS IN DAILY OPERATION. 


o€THE THOMBON-HOUSTON ELECTRIC COMPANY. be 


620 Atlantic Avenue, Boston, Mass. 148 Michigan Avenue, Chicago, Ill. 





Wall and Loyd Streets, Atlanta, Ga. 115 Broadway, New York City. 
1110 Noble Street, Philadelphia, Pa. 234 Montgomery Street, San Francisco, Cal. 
215 West Fourth Street, Cincinnati, O. 403 & 405 Sibley Street, St. Paul, Minn. 


503 Delaware Street, Kansas City, Mo. 1333 F Street, Washington, D. C. 
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=—_———S SEE | ‘TELE: - = 


UNITED STATES ELECTRIC LIGHTING C0 


(WESTINGHOUSE ELECTRIC CO., Lessees.) 


ARC “INCANDESCENT 


ISOLATED ELECTRIC LIGHT PLANTS. 


AUTOMATIC DYNAMOS,==PERFECT DEVICES. 


More than 1,000 Plants in operation in Mills, Hotels, 
Office Buildings, Theatres, Etc. 


ELECTRIC MOTORS and GENERATORS. 
we 
























































NEW U. S. MOTOR. 
Direct Current Generators and Motors for all purposes. 1-8 horse-power up to any power 
desired, and of any required HE. M. F. Superior in Design and 
Workmanship, and Unequalled in Efficiency. 








Send for New UV. S. Catalogue on Incandescent Lighting and Motors. 




















GENERAL OFFICES: 
EQUITABLE BUILDING, | 20 Broadway, N. Y. 


Sd 
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AMERICAN AND 


ON ELEGTRIGITY 


Electricity, Magnetism, Etc., Etc. 


Adams, Essay on Electricity. ...............+.008 BPEL asecc «66-0 ee ee $4 
Angell. Elements of Magnetism and Electricity. Cloth, 238 pages, 151 illustra- 
CHOU a. 5.0. sd5ep4ee. cc S8GOShSd gn gnd oc 600 bese ScamMEbeSe yc coc cccccces coece 
Anderson, Lightning Conductors, Cloth. . 
Atkinson. Elements of Static Electricity... .......ccc.csececccccccces ipeseees he 
Ayrton. Practical Electricity. For students of electrical engineering. 516 pages, 
100 Mleatrathoees <<< oc sine.c 66s sie ccc ccuanieumidpbs ode cccccesccccccccesese ° 
Barlow. Magnetic Attractions. .........0.csecccsecee soccccccccccccccsccces ° 
Barnard. First Steps in Hiectrickty.. .......céccccccccccccccccccccccses coccce ° 
Benjamin. Age of Electricity: .............ccccccescccsccvcccccccecccecs eevee 
Brennan. A Popular Exposition of Electricity. 191 pagesS.........scsececseeees 
Blakesley. Alternating Currents of Electricity. Cloth.............seeeeeeereees 
Bottone. The Dynamo. How Madeand How Used. A book foramateurs. Cloth. 
Cavendish. Electrical Researches. Cloth... ........0.-.cceccsece sccccccce ove 
Cook. Magnetism and Electricity. Cloth, 48 illustrations. .......... .sscccsse- 
Cumming. Electricity Treated Experimentally. Cloth, 100 diagrams............ 
Davis. Manual of Magnetism, Galvanism, etc. ............ccccccccccccccccccces 
Deschanel. Electricity and Magnetism. Cloth...............seceeeseess foesonee 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages..............see.e++++ 
De La Rue. Experimental Researches in the Elec ischarge with the Chloride 
OF Silver TCE... so. Sc. . cccscnchsgocsch Sbaveieces gal b cocccecsepecccece 
Du Moncel. Electro-Magnets. Boards, 50c.; English Edition............. eeccee 
Dunman. Short Text Book of Electricity and Magnetism......... Sbedossccoecees 
Dyer. Induction Coils; How Made and How Used. Boards......... eevesccccce 
Electricity in the Service of Mam... scvcecvessscc cess sccesssstesecccocece ee 
re Wee Ot I CI oc icnccs debcnosascenesscceess 
Faraday. Experimental Researches in Electricity. 3 vols., cloth 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180 illustrations... . 
Ferguson. Eaectriclty. Qmuih o. oo. osc cscccccccscccvcccessesesscrsccesscssees 
Fleming’s. Short Lectures to Electrical Artisans,.........0ccccecccecscscccee os 
ee ee eee ee er ee 
Gordon. School Electricity. Cloth, 262 pages, 139 illustrations................++ 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols., cloth....... 
Gladstone & Tribe. The Chemistry of the Secondary Batteries of Plante and Faure. 
Gordon. Four Lectures on Static Electric Induction, Cloth..............se-00. 
Guthrie. Magnetism and Electricity................. EPateU'osse Sod sedeeecsooes 
Hamilton. The Origin of Energy, Electrostatics and Magnetism...............+- 
Heap. Electrical Appliances of the Present Day. Cloth...........0..ceesscsees 
Hospitalier. Domestic Electricity. Cloth, 229 , 155 illustrations.... ....... 
Hospitalier. The Modern Applications of Electricity. Cloth..............e000- ° 
Harris. Rudimentary Electricity. Flexible, 69 illustrations. ...........c.ceeee0s 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations ..............eseee 
Harris. Galvanism, Animal and Voltaic Electricity. ...............cceeeeeees eee 
Hering. Winding Magnets for Dynamos. 63 pages..............0. sosrereeen 
Jeans. Liven of Ghe Tae a 605 00 <6:0 a0 cad 0 vee peo ahdls + 08 cneeecee a 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations........... a 
Kirwan. Modern Electricity with Glossary of Electrical Terms. 128 pages....... 
Kohlrausch. Physical Measurements, with Appendices on Absolute Electrical 
I 54. S65 eerie 65 455 eRe ESSER aS eae etd ideas sks 
Lardner. 






eC Clee 8 PD MOD 
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Levander. Solutions of Questions in Magnetism and Electricity. Cloth ........- 
Ligtstnine Finshes a8 Tisctss TAME. «<<. 0.00000000s canesdic cpevcccccocesesecs 
Pe eee eee ee se Fe eee 
Lock. herd Receipts. Devoted mainly to Electrical and Metallurgical sub- 
OO, CAI ss Se nsareve cas+ es sr eeesctesshe S8Sse SOS CEES ENN SSSENS 66905 
i ene hea yee 
Martin & Wetzler. Electric Motor and its Applications. 208 pages, 199 illustrations. 
Mascart & Joubert. A Treatise on Electricity and Magnetism. Vol. 1, cloth, 654 
SERS Bee NS 854s cece e Caneiuacsestve noes. 4400005e0s040e" 06455 
Maxwell. A Treatise on Electricity and Magnetism. 
i OE POLI LE LE DOLE EE GE LTE NE 
Maxwell. An Elementary Treatise on Electricity. 6 plates, 54 illustrations...... 
ey, Ty OF MI F555 55555555 255 6 oa vo dose cco ces cate o sedge 
ee ee ee ee eee eee Pee 
Mendenhall. A Ocentury of Hiectticlty.. .. oo.00.0ccscsctne cine coccccscceseccccee 
Movevin. Patemtatility Of Tecate 025 o.oc.ccccccc ibd Sec cnce ocdvecesscecs 
Miller. Magnetism and Electricity. 212 pages, illustrated...........0...seeeees 
SEO, SN ET, NI oo oo.cccaccsnvcndceaescsusece cocsese 
Murdock. Notes on Electricity and Magnetism. Cloth, 38 illustrations.......... 
Munro & Jamieson. Electrician’s Pocket-Book of Electrical Rules and Tables... . 
Niaudet. Elementary Treatise on Electric Batteries. Cloth, 55 illustrations...... 
Nipher. Theory of Magnetic Measurements........ gE Med Re a ie Ds le 
Noad. The Student’s Text-Book of Electricity. Cloth, illustrated............ .. 
Overend. Elementary Experiments in Magnetism and Electricity. Cloth........ 
Parkinson. Qoccnn. Telamanite 00 ERGhGs «5 6: 60.0. <dicsh doch thsch.ccsbseeicetee- cece 
ra Action of Lightning and Means of Defending Life and Property from its 
OUND. 0 505664. cdcswabeondepeWepeahsceheodseEbapocses os¢seceeeveeese sees 
Storage of Electrical Energy. 268 pages, 89 illustrations... ........... 
Pynchon. Introduction to Chemical Physics. $50 pages, 269 illustrations........ 
Radau. Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages, 
OR eee See ee | ee deices Setigetaets 
Rankine. Rules and Tables for Engineers ...........ssseesees seceeceees age oes 
Reports of the Committee on Electrical Standards. Cloth.............sseseeeee: 
TOGO, UNNI OE BINEE WII os 6 ne ovccbcsceccce 600600e000e0g%eecee ae 
Salomons. The Management of Accumulators...............+ weabhees beicomiads 
Spang. Treatise on ne Protection. Cloth, illustrated.................... 
Stewart & Gee. Electricity and Magnetism. 497 pages, 228 illustrations......... 
Swinburne. Practical Electrical Units Popularly Explained. Cloth........... - 
Tarn. Magnetism and Electricity. A book for students..............ceseeeeeee 
OT BINNIE SII. nk ora cnisaiemaeadbenbered bihmarebhsonsonie 
le Elementary Lessons in Electricity and Magnetism. Cloth, 168 illustra- 
ES ©0090 0065. 550660 690 0 dgat id se OhEwes be gledebieeees Hite 6408 eee 
Thompson. Recent Progress in Dynamo Electric Machinery.................... 
Thomson. Electro-Statics and Magnetism. .............ccccccseecccececececees 
Tregiohian, Prictional WhecteiGtys.. 5... «5 idaceraienceccabsbpocdccccddescbdceen 
Tyndall. Lessons in Electricity at the Royal Institute, 1875-6. Cloth............ 
atson and Burbury. The Mathematical Theory of Electricity and Magnetism. 
cee te |. RPA Bape eile rerh tee ce Sy & eb cadieans coset noes 
Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages...... 
Woodbury’s Protection and Construction of Mill Floors. Oloth............. ; 
Welch. Table of Relative Weights of Copper Conductors ............ Sowshdoed de 
Woodward. Arithmetical Physics. Boards....... ELLIS ROE 30 
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FOREICN BOOKS 
ITS APPLIGATIONS. 


Telegraphy and Telephony. 
Abernethy. Commercial and Railway Telegraphy. I'ustrated, cloth......e.00-. 200 
Beechey. veg Cloth, 36 illustrations. .............6 coccccccee 40 
Clarke & Sabine. Electrical Tables and Formule. Clu.h............... ercesees 500 
Culley. Hand-Book of Practical heme ge Cloth, 442 pages......... ceeccece 
Davis & Rae. Hand-Book of Electrical Diagrams and Connections........... sees 
Douglas. A Manual of Telegraph Construction. 88 diagrams, cloth ............- 
Fahie. History of Telegraphy to 18387. Cloth, 529 pages............ ecceecccoees 
Field. History of Atlantic Telegraph. .............+s.seeeeeseeeee: eccceccccccs 
Globe Telegraph Code. .......... SVSNSRIES 06 'b00 01990 b00<00 09000000080 eveccees 
Hoskiaer. Laying and Repairing Electric bape, = h Cables. Cloth..........0.+- 
Hoskiaer. A Guide for the Electric Testing of Telegraph Cables. Cloth......... 
Jones. Historical Sketch of the Electric Telegraph. .............02seceseeeceeees 
Lardners. Electric Telegraph Popularized..............0ccceeseccccsceces ooes 
Lockwood. Electricity, etism and Electric Telegraphy. Cloth, 376 pages... 
Loring. A Hand-Book of the Electro-Magnetic Telegraph. Boards, 50c.; cloth, 
EE EEL TIS LEE a ee See 
Maver & Davis. The Quadruplex. Cloth, 126 pages...........sssseceeecsceess 
SNE RANI SE GO GIRS 66. 666600506 cesses Koerecccsccccosovecésooceces 
Pope. The Modern Practice of the Electric Telegraph. Cloth, 70 illustrations... 
Plum. The Military Telegraph During Our Civil War. Two vols., portraits and 
SS dara 0 vo sdocedt ep csdace -coccccccneveees enbS0bn 5 se90eeeseeies en 
Pees Serer... TOMMINT, ‘Gooth. .......rcccccccccsccsdsecccsccovescs. 
Prescott. Electricity and the Electric T ———-. Cloth, 670 illustrations, 2 vols. . 
Sabine. History and Progress of the Electric Telegraph. Cloth, 134 illustrations. . 
Sauer. Telegraph in ny 
Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated. 
Smith. Manual of Telegraphy. 31 illustrations, paper...........-...eeeeeeeeee- 
Rs 50 6'6.6000-40.6:5 0.0:40:09'0:0:09 606595 054890500900 059960000 008 RsN ONO 
Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 
ihn son 00059008 60000%55s sch pee Eheyenensetsn bss ¥eENes 
Williams. Manual of Telegraphy. Cloth, 327 pages, 90 illustrations............. 
Dolbear. The Telephone. Cloth, illustrated 
Du Moncel. The Telephone, the Microphone and the Phonograph. 70 illustra- 
SI cle cca nc esudbh dbase bneten0sanes baeeenes, peataneseeeseneens 
Lockwood. Practical Information for Telephonists. Cloth. 
Prescott. Bell’s Electric Speaking Telephone. 526 pages, 330 illustrations....... 
Thompson. Philip Reis, Inventor of the Telephone. Cloth, 3 plates and 48 en- 
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Electric Lighting and Transmission of Power. 

= & Boulard. The Electric Light. Its History, Production and Application. 
ae ‘nteeg bac eb bahionsuSeaks beweeet Pee hss +ssa0enbeeusessees 

Attieass “Micnapiaiy Principles of Electric Lighting. ..........-. --+seseeeeee 1 50 
Badt. Dynamo Tenders’ Hand-Book. General Rules for the Care and Operation 
of Electric Light Plants. 70 illustrations, 93 pages ..........++.-+eeeeeeeees 
Badt. Incandescent Wiring Hand-Book...............202eeesseeeeeceeeerereees 1 
Cunynghame. A Treatise on the Law of Electric Lighting. Cloth.............. 5 
Day. Electric Light Arithmetic. Cloth........... wcccccccccvccscccs sovccccs 
De Cew, Glacer. agusto and Dynamo Electric Machines ..............+e+ee005 
Du Moncel. Electric Lighting. 66 illustrations, cloth............ s.e..eeseeees 
Dredge. Electric Illumination. 2 vels., cloth. Vol. 1 (scarce), $15. Vol.2.... 
Electric Lighting Act, 1882, also the Rules of Board of Trade, October, 1882...... 
Foote. Economic Value of Electric Light and Power. 191 pages...... o Awe wows 
Gordon. A Practical Treatise on Electric Lighting. Cloth.................000. 
Grierson. Electric Lighting by Water Power... ...........4+ seseeceeeeceeees 
Hedge. Precautions to be Adopted on Introducing the Electric Light............ 
Hedges. Central Station Lighting. Paper..............20. sescesees cocccccees 
Holmes. Practical Hiectric Lighting. Oloth............cccccccccccvcccccscesecs 
Higgs. Magneto and Dynamo Electric Machines. 301 pages...............0000s 
DA EE SOE. 6. 5c5c0ncvcs 096550 0088se0s pees en coeeeeses 
i aoa ecan keh endehbe es 0s 64.5954400 Hae 5409 eeeseee 
Pope. Evolution of the Electric Incandescent Lamp........ .....seeeeeeeseeees 
RS oan ow. 0:6: 9:664 0604460955049 - 000009090008 
Stephen. Wrinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations........ 
Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth............. . 
Schilling. Present Condition of Electric Lighting ...................... vieneeees 
Thompson. Dynamo-Electric Machines. Illustrated, boards....... .....ssseee. 
Thompson. Dynamo-Electric Machinery. 57 illustrations, boards .............. 
Thompson. Dynamo-Electric Machinery. Cloth, 527 pages, 324 illustrations.... 
Thompson. Recent Progress in Dynamo-Electric we 
Thurston. Stationary Steam Engines, especially as adap to Electric Lighting 
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Purposes 
Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations ....... 
Du Moncel. Electricity as a Motive Power. Cloth. 
Kapp. Electric Transmission of Energy and its Transformation................. 
EE een 
Walker. Practical Dynamo Building for Amateurs. .............sse00-008 ov eeee 
PUD INS I 6 sip ne c ois cs enn scccucsvenssecesessocses coccces 
Testing and Measurements. 
Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations...... ecccccee 
Kempe. A Hand-Book of Electric Testing. Cloth, 494 pages.............0 cece 
Lockwood. Electrical Measurements and the Galvanometer. Cloth.......... eee 
Gees, PDynpanbantivic Monbermmonts........... i ccvocsccccscvcccceccvcccccccce 
Swinburne. Practical Electrical Measurement. 55 illustrations, 155 pages....... 1 
Electro-Metallurgy, Electrotyping, Etc., Etc. 
Bell Manger’s Hand-Book. Practical Information and Suggestions to per- 
sons having Charge of Batteries, Bells, Annunciators and Electric Gas Lighting 
Apparatus. 105 pages, 97 illustrations. ................... engines nedece ae 
Bottone. Electric Bells and All About Them. Practical Instruction for Electric 

Bell Fitters. Over 100 illustrations, 190 pages... .......eeeeeseeeeececceees 
Bottone. Electrical Instrument Making for Amateurs....... PE C0S 0 bese es ee sees 
Py | SE) Say BOE BIIID so 0.0000 0c pccetcccccvesosseeeveccoeeses 
Gore. The Art of Electro-Metallurgy. Cloth, illustrated..... .............0055 
Napier A Manual of Electro-Metallurgy. Cloth....-.....ccccccccccceceseeees 
Urquhart. Electrotyping. A Practical Manual ................seeseseceees s 00 
se Bilactcpeneang,  ClOtR. ........ 00. cc ccvemeseeovccccegecesceuss ecceees 
Wahl. Galvanoplastic Manipulations, Cloth................ cesses Phasanase’ 
Watt. Electro-Metallurgy Practically Treated. Cloth............ ip sécesS ceeds 
Watt. Electro-Deposition. Cloth, 568 pages, 144 illustrations........... gecveses 
Wilson. Stereotyping and Electrotyping. Cloth, 195 pages..................++- 

(Copies of any of the above books will be “on! mailed, POSTAGE PRE- 
PAID, to any address in the world on receipt oi price. Remit by Express or Post Office 
Money Order, Postal Note, Draft or Registered Letter. 
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ELECTRICAL REVIEW PUB. CO. 


P.O. BOX, 3320. 


13 PARK ROW, NEW YORK, 
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WESTERN POWER CONSTRUCTION CO., 


ROOKERY BUILDING, 144 ADAMS STREET, CHICACO. 
McINTOSH & SEYMOUR 








AUTOMATIC RELIEF VALVES. ; | , 
NOT HOW CHEAP, BUT HOW GOOD. ee 


Gomplete Steam Plants erected for Electric Light, Railway Duty and Power Purposes. 
Gorrespondence Solicited. 


The National Feed-Water Heater, 


(ver 800,000 Horse Power in use in the nited States. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 
PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 















































SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


THE NATIONAL PIPE BENDING CO., 


84 River Street, New Haven, Conn. 


“HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WiIRE, 


Underwriters’. Copper. Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


§ PATENT “K. K.” LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORK AGENT 












































———} THE — 


HEISLER PATENT LONG DISTANCE INCANDESCENT ELECTRIC LIGHT SYSTEM 


Awarded the Highest Distinction, a Cold Medal, at the Paris Exposition, 1889. 
UNEQUALED FOR DISTRIBUTION OVER WIDE AREAS. 











Specially adapted for Street, Commercial and Domestic I]lumina- 
tion from Central Stations. Plant may be located where Power can 
. be secured Cheapest, even if. Miles. Distant from the Lighting. 
Safety, Reliability, and Financial Success fully Demonstrated. Plan 
of Wiring the Simplest, Cheapest, and Most Efficient. Strictly 
Series. Lamps, 10 to 100 Candle Power. Long Life without 
Blackening. Dynamo Self-Contained and Automatic. 


SEND FOR CIRCULARS. CORRESPONDENCE SOLICITED. 
ELEGTRIG LIGHT GO., 809 to 817 South Seventh St., ST. LOUIS, MO. 
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SPRAGUE SLEOTRIC RAILWAY SYSTEM. 





MORE THAN ONE HUNDRED DIFFERENT STREET 3 
MORE THAN ONE HUNDRED AND SEVENTY-FIVE SEPARATE 0 


IN OPERATION 08 IN COURSE OF CONSTRUCTION. 


FROM STREET RAILWAYS FOR ELBOTRICAL EQUIPMENTS. 
a 





The Sprague Electric Railway. System has boon proved t ba the most 
DURABLE, RELIABLE, ECONOMICAL AND CONVENIENT. 





SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY, 16 and {8 BROAD STREET, NEW YORK. 





CONRAD N. JORDAN, President. 


E. COCORZA, Vice-Prest. & Treas. 


JAMES DUNNE, Secretary. J. R. BURDICK, Manager. 


TNE TRINIDAD-HEIMANN INSULATED WIRE GO., 


OFFICE, 49 LIBERTY STREET, NEW YORK. 


THE CELEBRATED TRINIDAD LINE WIRE. 


WORKS, HARRISON, N. J. 
THE HEIMANN FIREPROOF INSULATED WIRE. 





House Wire, Underground and Submarine Cables, and Solid System of Underground Wire, Manufactured by this Company. 


LIST OF DYNAMOS IN STOCK: 
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THE BURTON ELECTRIC HEATER, 
FOR ELECTRIC RAILWAY CARS. 


No Smoke! No Gases! Economy in Space! 


Normal use of Current, THREE AMPERES. 


“They are giving us and the public entire satisfaction.”—Richmond, Va., U. P. Ry. Co. 
** The heat is pleasant, sufficient and economical.”"—Marlborough, Mass., Street Ry. Co. 


FOR FURTHER INFORMATION, ADDRESS 


THE BURTON ELECTRIC CO., RICHMOND, VA. 














International Electrical Exhibition, 


AT FRANKFORT-ON-MAIN, 
From i185 May to 15 October, 18091. 





Application to be sent to the Committee (Mr. Leopold 
Sonnemann, Chairman), Frankfort-on-Main. 














REEED NATIONAL CARE ON CQO 





CLEVELAND, OHIO. 





ELEGTRIG LIGHT GARBONS 


MANUFACTURERS OF 


AND BATTERY MATERIAL. 





ie Porcelain Electrical Supplies and Specialties, 


MANUFACTURED BY 


EMPIRE CHINA WORKS, 
1448156 Greet, GREENPOINT, BROOKLT, D2. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON.CONDUCTIVE for all ELECTRICAL PURPOSES. 


THE 


Americal Bell Telephone Compal 


95 MILK ST., BOSTON, MASS. 














This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
ofELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, andrenders each individual user oftele- 
phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 





PHOSPHOR- BRONZE | 


INGOTS, CASTINGS & MANUFACTURES 


7, \\ 


ry THE POSSE BRONZE SMELTING CO LIMITED | 
“Gay 512 AR wylae Pr USA 
) » ) ER } F 


ORICINAL MaNnuract 





EXTRACT FROM THE REPORT 


— OF —— 


DR. SCHUYLER S. WHEELER, 


—— ON 


[Jnderground fre [ight WWires in ew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. The cable was connected to overhead are light wires by 
running it up in a two-inch iron pipe fastened to the outside of an ordinary 
city electric lamp post. Connections were made with lights in front of 
stores by carrying the cable from the ducts in iron pipes under the side- 
walk and up the front of the stores. This line has been in continuous use 
for two moaths, carr ying a pressure of 2,500 volts, and it shows an actual 
rise in insulation with age and use, as will be seen from the following tests : 


Jan. 11th, 1,100 Megohms, April 12th (including eight arc lamps 
Feb. 12th, 1,800 Megehms. and branch leads), 2,000 Megohms. 


All our White Core India Rubber Insulation is Same Quality as on 
above cables. 


BISHOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORE. 
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SATHE NEW i 


EDISON-LALANDL BATTERY, 
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MANUFACTURED UNDER AUTHORITY OF 


TrELOSsS. A. EDISON. 


Primary Batteries for Telegraph “Mains” and “Locals,” Electro-Motors, Electro- 
plating, Telephone Transmitters, Electro-Medical Instruments, Annunct- 
ators and Burglar Alarms, and all classes of Closed and 
Open Circuit Work. 





ALL DEALERS IN ELECTRICAL SUPPLIES KEEP, OR SHOULD KEEP, THESE CELLS IN STOCK. 
IF UNABLE TO PURCHASE FROM DEALERS IN YOUR VICINITY, COMMUNICATE WITH 


JAMES F. KELLY, GENERAL SALES AGENT, 


19 DEY STREET, NEW YORK. 
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- AUTHORITIES + TALK. 


Sir WILLIAM THOMSON, F. R. S.,, and Dr. JOHN HOPKINSON, F. BR. §., 


Versus 


Mr. BOTTOMLEY and Mr. HARBER. 
EW GieaITEs Et EXPERTS’ OPIN Irons. 
Sir WILLIAM THOMSON, F. R. Ss. THE scoala Guasaow, June 19th, 1890. 


I have tested the insulation of two specimens of Okonite Wire sent to me recently, and have found thoroughly satisfactory results for all ordinary temperatures and potentials. 

rhe thickness of the Okonite in these specimens was 1.8 millimeters (.072 of an inch). and its insulation held good up to 7,500 volts. After the passing of current through it at this very high potential 
r some time, I found the insulation resistance for ordinary potentials only reduced from 6,700 (its original value) to 4.500 megohms per statute mile at 16° Cent. F 

Iam wel! acquainted with Dr. Hopkinson’s tests of December, 1886, which were submitted to me early in 1887, and I know the results of his recent tests of the same specimens, showing no deterioration, but 

ially an improvement in the insulating quality after three and a half years’ keeping. 

I have also seen the published certificates of many practical men of different dates from March, 1886, to December, 1888, which give trustworthy evidence of the practical success of Okonite Wire for 
egraphs, telephones and electric light and power. . 

With this evidence before me, in addition to my own electric tests and examination of the insulating material in respect to toughness and other mechanical qualities, I believe Okonite to be a very valuable 
iterial for the insulation of electric conductors in a large variety of practical uses. : 

















(Signed) WILLIAM THOMSON 





Dr. JOHN HOPKINSON, F. R. S. 
WESTMINSTER CHAMBERS, 5 VICTORIA STREET, 8S. W., June 19th, 1890, 


In December, 1886, I made a series of careful and somewhat elaborate experiments upon Okonite Wire, and fully reported upon the same. My report, of which I append a copy, was as complete as it could 
it the time. One point it was then impossible to determine, and that, practically, the most important point of all, namely, the question of the durability of the insulation. 

It is almost impossible, in most instances, to judge of the suitability of any particular insulating compound for wires until it has stood the test of time for some years. It so happened that samples of 
konite Wire that I tested in 1886 had been left with me and have remained in my possession ever since, parts of the same having been used in my laboratory and for various other purposes 

I have now again tested these samples, and append the tests, together with the results obtained in 1836. In the case of A and C, the test is after one minute's electrification; in the case of B; and Be, the test is 
mean during aninaterval from one-half minute to five and one-half minutes from first electrification ; the temperatures are practically the same, viz., 15°5C’. in 1886, 15°C. now. Samples A and ( had been 
:mersed in water fur five days, B; and Bz for a shorter time. By, is a sample which had been twisted in 1886 for the purpose of ascertaining whether the material would stand mechanical disturbance. Be had 
< kinks made in it for a similar purpose 8 


A, in 1886 a Apes 6,180 A, now — opus 7,000... Megohms per statute mile. 
C, in 1886 sre 7.590 Cc, now 4 boos 11,680 aon do do do 
B,, in 1886 jae wees 5,435 B,, now 11,740 cue do do do 





Bo, in 1886 bets — 7 Be, now ——— ae 13,700 i. do do do 
In my last report I stated that I was most favorably impressed with the qualities of the wire, both on account of its high insulation and mechanical reliability. Tests on the samples proved that the 
sulation was practically perfect, both for high and low potentials, and that the insulation would stand very rough handling and a considerable temperature without injury. and, indeed, with but slight reduction 
its insulation resistance. I can now add that the aed of time has shown that not only is the insulation excellent when made, and that it will stand mechanical disturbance, but that for a term of three and 
half years, it is perfectly durable and remains as good as at the first. 
(Signed) J. HOPKINSON 


Buy the Wire that stands the test of the HIGHEST AUTHORITIES in the World and is ordered 
in ONE MILLION FEET lots by the largest buyers. 


CENTRAL ELECTRIC CO., 


116 AND 118 FRANKLIN STREET, CHICACO, ILL. 


Connected by Priwate Wire with Postal Telegraph Cable System. 


UNITED ELECTRIC TRACTION COMPANY, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 


AGENCIES: 


13 South 4th Street, Philadelphia. l11 Water Street, Pittsburgh, Pa. 456 Rookery Building, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, : to 100 H. P. 


WORKS, JERSEY CITY, N. J. 


BROWNLEE & Co., 
DETRors spon. THE WALKER ELECTRIC Co. 


CEDAR POLES waren ELECTRIC METER, 


For Electric Purposes. 














THE ONLY RELIABLE METER IN THE MARKET, 


THE LARGEST STOCK AND QUICKEST SHIPMENTS. 50 BROADWAY 





GEO W WALKER, WieetP t. & Gen'l M 

<2 Manufacturers of the Celebrated Octagonal Red Pine Poles for - WwW. Spr ae re NEW YORK U S A 
: : ° 4 Treas. . 

Electric Railways and Electric Lighting; also Manufacturers of Cross- LEWIS G. TEWKSBURY, Sec’y and Tre , . . 

Arms and Pins. 
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EENDALI. & SLADE, 


48 MiL=& STREET, BOSTON, 


> Electrical «+ Supplies. & 








ACENTS FOR 


New York Insulated Wire Company and Detroit Motor Company. 





CONTRACTORS FOR ALL SYSTEMS OF ELECTRIC LICHT WIRINC. 








ELECTRIC MOTORS 


FROM ONE-TWENTIETH H. P. 


UPWARDS. 





JOHN A. SEELY, President. 


JAMES A. TAYLOR, Treasurer and Seeretary. 


SEELY &« TAYLOR MANUFACTURING CO., 


24 Cortlandt Street, 


PaTENT Gopper Beveled Edge Sleeves Tee Connectors 


USED FOR SPLICING AND BRANCHING FOR UNDERGROUND AND AERIAL CABLES AND HOUSE WIRING. 


— 


Seely’s Par 








Fig. 1 
Copper Tee used for * 


represents 


branching from main 
cables, as shown in 
Fig. 2 


Fig. 1. 





Newry York City. 





Fig. 3 represents a 











Copper Sleeve used for 


Fie, 3. 


straight connections 
These sleeves are bevel edged, 
thereby preventing abrasion of 


insulation when placef over 


for continuation of 


cables. 


same. 


THESE SLEEVES AND TEES ARE USED EXCLUSIVELY FOR ALL UNDERGROUND WORK IN NEW YORK CITY. 


SEELY & TAYLOR MFG. CO., 24 Cortlandt Street and 19 Dey Street, New York City. 














Manufacturers “| oo & 

— —_— — —! py fal 
— ec. 
Ss oe 
—=<= ” z 
coe F 
c> = a 
oF: 
td Z ” 
oukas © 
- 








N3d we 





ECONOMIC FLUX BULB 


For containing and conveniently applying liquid flux for all kinds of soldering. Always 
ready and will not spill acid. 


It recommends itself to manufacturers of electrical apparatus, especially in the winding of arma- | 


tures for dynamos and motors. 


IT IS A BOON TO LINEMEN, PLUMBERS AND TINSMITHS. 

Contracting companies will realize its merits by noting the saving of Ten Months acid supply per 
year for each workman ; time consumed in hunting for old bottles and filling same not considered. 

No waste at all; is conveniently carried, and can lay in any position without spilling one drop of acid. 
$1.00. Sent by Mail, Postpaid, on receipt of Price. $1.00. 

The Bulb is made ofrubber. It contains a wick which is always moist or wet, and ready to supply 
acid in any quantity desired. Gentle _—— on the Bulb governs the flow of acid, 

It is more con and “al than the use of rosin, and it is indispensable in any trade or 
industry where the soldering iron is used. 


manny BOSTON WOVEN HOSE Co., 
0/226 DEVONSHIRE STREET, BOSTON, MASS. 





' 











Will be mailed — any address, on receipt of price. 


prepaid, 
ELECTRICAL REVIEW PUB. COMPANY, 
Park Row, New York. P. 0. Box, 3,329 ; 

















NATION AL, 


Electrical Manufacturing Co.. 


{4 and 16 Vesey Street, New York, N. Y., 
SUCCESSORS TO THE ELECTRICAL DEPARTMENT, NEW HAVEN CLOCK CO. 


“THE MICROPHONE.” 





THIS BATTERY LEADS THEM ALL. 
ELECTRICIANS WHO HAVE USED IT, PRO- 
NOUNCE IT THE BEST. WE GUARANTEE 
THAT IT WILL OUTLAST TWO CELLS OF 
THE “LECLANCHE’’; ACTUAL TESTS 
HAVE PROVEN THIS. THIS CELL TAKES 
UP THE SAME SPACE AS A “LECLANCHE” 
BATTERY. THE ZINC IS THE SAME SIZE. 
TWO DOZEN ZINCS CAN BE CARRIED IN 
THE POCKET. THIS FEATURE ALONE 
SELLS THE BATTERY. 

THIS CELL COSTS BUT A FEW CENTS 
MORE THAN THE ORDINARY “LECLANCHE” 
AND GIVES TWICE THE SATISFACTION. 
ONE OF THE LARGEST TELEGRAPH COM- 
PANIES HAS ADOPTED THIS CELL. 

SEND FOR OUR CIRCULARS AND TES- 
TIMONIALS. 

PRICE OF CELL, COMPLETE, $1 00. 

LARGE DISCOUNT FROM THIS PRICE 
TO THE TRADE. 

SEND FOR OUR GENERAL CATALOGUE 
OF ELECTRICAL SUPPLIES, ILLUSTRATED 
IN COLORS, SENT FREE TO ANY AD- 
DRESS. 
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HAZAZER & STANLEY, 
ELECTRIGAL HOUSE FURNISHINGS, 


32 and 34 FRANKFORT ST., NEW YORK. 





T. W. NESS, Montreal, - - - - - - Agent for Canada. 
A. SECHRIST & coO., Denver, ° ° Agent for Colorado. 
LOUIS B. HETTY, 126 Eddy Street, San Francisco, Cal., 

Agent for Pacific Coast. 





Messrs. HAzAzer & STANLEY, New York, July 25th, 1890. 


GENTLEMEN : Please ship immediately the 100 bells ordered last week. I have 
used your bells for the last five years and have found no other equal to them. They are 
the best electric bells on EARTH.. 

Yours truly, 
Cnas. E. Goopricn, Electrician, 
503 Eighth Avenue. 


THE E.S. GREELEY & Co., 


Nos. 5 & 7 Dey St., New York 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Arc Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arma, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 

Silk & Cotton Covered s‘lexible Conducting Cord 

of various sizes for Incandescent Lighting,» 
Spikes, Pole Steps, Lag Screws, Drive Screwa 
Turn Buckles, Ete. 











WRI 


18 PARE. ROW, N 


STEVENS & BABCOCK, 


HAST SAGINAW, MICE. 


GEDAR POLES 


— FoR -— 


ELECTRICAL PURPOSES 


A SPECIALTY. 


ASK. FoR PRICES. 
Deliweredad any part of the United States. 


For the Electrical Review’s New 

7 Catalogue of all Electrical and Scien- 
tific Books. 

vv YORE. 











EDISON 


MINIATURE INCANDESCENT 


ELECTRIC LAMPS. 


1-2 to 36 Candle-Power. For use with Batteries or Dynamos. 
8B to 420 VOLTS. 
WE WILL SEND FREE, CATALOCUE E, 
Which shows prices of, and experiments with Edison Lamps, 
and gives directions how to make a Cheap Battery 
to operate them, Any intelligent boy can make and use these 
batteries and lamps. 


EDISON LAMP COMPANY, Harrison, WL J. 














ee Oe TrA PE, 


ESS 





An Insulating, ee Covering, ie semaine Seine and other exposed parts of 
Telegraph, Telephone or Electric Light Wires. ue 
Many of the leading companies use it in preference to anything else, and regard: it 


the cheapest as well as the best material for the purpose. 
SEND FOR A SAMPust umoT. 


af ie — Ge > 


EMPIRE Cry ELECTRIC Co. 








INSULATED WIRE. 





Telegraph, Telephone # Electric Light 
WIRES AND GABLES. 


HARDTMUTH EMPIRE CAREONS. 


HARD AND SOFT CORED. 


Mason Primary Batteries. 


HOUSE WORK MATERIAL. 


Batteries, Wire, Bells, Push-buttons, Flexible Cord, 
Burglar Alarms, Etc., Etc. 


ELECTRIC LICHT MATERIAL. 
Poles, Cross-arms, Pins, Insulators, Brackets, Switches, 
Cut-outs, Lamps, ee Shade-holders, 
te., tc. 

















ALI: BHINDS OF 


ELECTRICAL SUPPLIES 


Send for Wire Price-List and Catalogue to 


The Empire City Electric Co., 15 Dey Street, N. Y. 


Grimshaw Patented White. Core 
WIRES and GABLES. 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE. 


NEW YORK INSULATED WIRE Co., 
facturers, 





R. E. Gatianer, Secretary Sole Manu: 
J. W. Goprrey, Gen'l Mana 
W. B. Dowsg, Treasurer. ‘649 & 651 BROADWAY, W. Y. 





wW.L. SCOTT, President. 


St. 


J. F. PORTER, Vice-President. 


c. W. BRINK, Secretary. 


Louis Electrical Supply Co., 


MANUFACTURERS’ ACENTS AND DEALERS IN 


ELECTRICAL MERCHANDISE OF EVERY DESCRIPTION, 


4203 NORTH EIGHTH STREET, 


WRITE FOR QUOTATIONS. 


sx. LOUIS, MO. 
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E"ARADAY GCARBON Co., 
ELEGTRIG LL IGNT (Rebtel PITTSBURGH, PA 


SUBSCRIBE flr. ffassner’s ry Rattery 


FOR THE 
NOW ecectaicat review. cana 
OPEN CIRCUIT WORK. 








































Something New! The most useful ep 

One, two, three, and D eames Basa vm -aiCAl 

four spindle drills fe t resses . "ait 

—_ BR | erences CARY a i ri Gassn THE BATTERIES ARE NOW MADE IN THE 

' eg cy 1 ER = FOLLOWING oe cs 
3 = N 8 i T l Vv E- ROYCE & MAREAN, “PATENT! 18. Rectangular (Double Ceil), 7} in. 3%in.x 3} in. 
ay s988 Te D) y w A “ 73 “ec 3§ “ I} “ce 

Ss i “ec 

wit Hae, cae] L ea seiner! ELECTRICAL APPARATUS. RYBaTTER ase ne 

pulle 4 5, tightenevend L chinery tooet ler. 5 PAT ENT No 373 06% 10 - BE“ 3 be 

zc: arial le speeds pro- - ogue of fine 2 Aye 6 ° 

vided tools free. Telegraph and Telephone Supplies, OveMaeR| StH 1887 19. Oval, 63“ 3 in. x13 in. 


02. Rectangular, 4“ 22 43 


A. SCHOVERLINCG, 


———— ._ eae, Sole Agent and Manufacturer, 
iii Chambers Street, NEW YORK. 


WLIG nb a 
Cor. Broadway and Locust St. Rooms 307 and 808. ‘voLTM er mS AMMETERS. 


ST. LOUIS. 





Dwight Slate Machine Cv. No, 1408 Penna, Avenue, 


HARTFORD, CONN. | Opp. Willard’s Hotel. WASHINGTON, D. C. 








UNIFORM IN QUALITY, LONG LIFE AND GOOD aad 


Washburn & Moen Mfg. Co. 


WORCESTER, 1S 








IRON * STEEL 
MANUFACTURERS OF These instruments are the mnost accurate, reliable and sensitive, portable instruments 
ffi) |ron and Copper Wire for Electrical Purposes, “oS ps ge bogey boty neta 
hie PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, ammaaee 
Bw inenctsexrsna ye men emsmene WESTON ELECTRICAL INSTRUMENT CO, 
: Office and Factory 114 William St.. Sh N. J. 





The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Tele Ih Service, our patent wire, expressly manufac- 
tured for — purposes, has filled every requisition as regards strength, evenness of quality, and 
-onductive ca) 


Send for Price’ Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
rice.’’ Sent free on application. 


New York Warehouse. Chicago Warehouse, | 
(6 CLIFF STREET. 107 & 109 LAKE ST. | 








42 
< | ue 
ie iam PACKING, 
“aan Corliss . Engines HOSE,— 
a eS W — WATS, 
, ) | ) e) 
The Lane & Bodley Co. MATTING ° 





CINCINNATI, O. ») Sst A\R-TRERDSS 


The merits of their engines are } 
described in an illustrated pamphlet, 
— will be sent to any howe Soles. | = -PA R 4 . at '@) W, ' N E- W > Ae) ta K a 
| (Opposite Astor HOUSE.) 
J.H.CHEEVER treas. J.D.CHEEVER ver 


JAMES LEFFEL & Co. 


SPRINGFIELD, O.. on 110 LiBerty ST., N.Y. 














s+ \wt are the exclusive Western Agents of 


WASHBURN V & MOEN. 








WESTERN ELECT. RIC C0. - - - Chicago, III. 
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THE CONSOLIDATED ELECTRIC STORAGE CO., 


MANUFACTURERS OF 


THE JULIEN ELECTRIC STORACE BATTERY 


EXGLUSIVE LIGENSEES FOR THE WHOLE OF THE UNITED STATES 


OF THE 


STORAGE BATTERY PATENTS OF CHARLES F. BRUSH 


(LATELY OWNED BY THE BRUSH ELECTRIC COMPANY), 


AND SUSTAINED BY THE CIRCUIT COURT OF THE UNITED STATES." 
BATTERIES FOR LIGHT AND POWER: 


SOLD AT PRICES SO LOW AS TO DEFY COMPETITION. 

















For Agencies and Licenses, Apply to the Company’s Office at 120 Broadway, New York City. 


ALL OTHER INQUIRIES, MORE ESPECIALLY THOSE IN RELATION TO PURCHASE OF BATTERIES, SHOULD BE 
ADDRESSED TO THE PHILADELPHIA OFFICE OF THE COMPANY, 926 DREXEL BUILDING, PHILA., PA. 
*Electrical Accumulator Company os, Julien Electric Company, 88 Federal Reporter, 117. *Brush Electric Company vs. Julien Electric Company, 41 Federal Reporter, 679. 


cvecrne UOHT HLINOIS ELECTRIG MATERIAL GO.,%' ®t sin 


POWER SUPPLIES. Po zLES. CHICACO. 


Trinidad Weather=-Proorfr Wire, Bishop VWVhite Core Wires, 
The only Moisture-Proof Wire in the Market. CIVE US ATRIAL. Best Rubber Covered Wires in the Market. 








——THE TRANSFORMER SYSTEM. 
APPARATUS FOR LONG DISTANCE ELECTRIC LIGHTING. 


Complete Central Station air eneeaene nena 











WALTER K. FREEMAN, 150 Nassau Street, New York. 


[2° Correspondence Solicited. Specifications and Estimates Furnished Free. 


JOHN STEPHENSON COMPANY 





s+ NEW+:YORK. «© 
‘Street Cars 

















EBlectric Motors. 


THE EDDY ELECTRIC M’F’C Co., 


MANUFACTURERS OF 


Automatic Electric Motors, 


In all sizes, from 1-2 H. P. upward; High Efficiency; Perfect Regulation; Superior Workmanship; Ease of Management ; 
Remarkable Simplicity, ete., ete. 


DYNAMO ELECTRIC MACHINES, 
For Electroplating, Electrotyping, Copper Refining, Etc. No Reversing. No Water. No Noise. No Spark. 
* 2 } SATISFACTION CUARANTEED. 
Be THE EDDY ELECTRIC M'F'G CO. WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, [11 Arch St., PHILADELPHIA, 506 Commerce St., 
GMIGAGO, 329 Rookery Building, KANSAS CITY, Rialto Building, NEW ORLEANS, 101 Camp St. 
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Th Weasraon Susuuniri Draw um) Moror Go., oF Bavrimore, Mp. 





MANUFACTURERS OF 


ELECTRICAL APPARATUS, 


ELECTRIC MOTORS FOR ALL WORK, 


SPECIAL FEATURES: 


High Efficiency. 3« Slow Speed. 


For full IHGy. and circulars address, 


ee Dynamos tor Incandescent Lighting 


=~ CHADBOURNE, HAZELTON & CO., 





SOLE pose Me AGENTS FOR U. §., 


416-420 WALNUT ST., PHILADELPHIA. 


AGENTS WANTED IN ALL LEADING CITIES, 





Tae 


Horn, Brannen 
“Forsythe 


(INCORPORATED.) 


Designers and Manufacturers of 


Fixtures, 


ELECTROLIERS, | 


PHILADELPHIA. 








CORRESPONDENCE | 
SOLICITED. 








ThedMitehell Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 


DESIGNERS AND MAKERS OF 
ARTISTIC 


EJGGCrOgrs & CiOMbIMAtiON Fixtures 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be | 
specially adapted to the light medium; to meet this want | 


New Designs of Artistic merit and unexcelled finish have 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec- 
tric light. 
Architects and Decorators Designs and suggestions 
carried out with fidelity to the given motive. 
MANUFACTORY, SALESROOMS, 


24th & 25th Sts. & 10th Ave. 
NEW WTWoR=z.,. 





Manufacturing Co. 


Gas # Combination 


ei, = PERFECTLY 


ea Erne * 


G LIZ laf {a 2 NO )DA AG EF TAS ey DREN TC 


Oe) Zh ELECrRIC- LIGHT Seno re 
HF s-\ \S ENR Se POWER Co.- is : 


; oe 
Py - 
Sane Se : 
ae > Aha Z > 
Alte & \ \S mn we: . 
it Ve f 4 ’ *) 
eats ST.2, eee 
iH) pimtted) Re ANY § 4 MBs PAY 
\N ‘' Abs NY 
| oY Aes \ Uf YAS 
h A} Taare m9" Ny SS 
f id] iiinlin a Na 5 a 
) \\ aS \ 
( ; STAN 
i MAE PONG te er, . 
Ms TO \ SS ad POP Ri pepume o pe 
y ER an Oa Wy WEA \ oes = oe! 2 oF 
f ~ 8) D 4 7 Sty 
4 He ‘ AON p : idhp |, 
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339 WASHINGTON STREET. 
- 94 CHURCH STREET. 





BOSTON OFFICE, 
NEW HAVEN OFFICE, - 





427 to 438 North Broad St. 


No, 836 & 838 BROADWAY, | 


BUY TEE 


SCHUYLER APPARATUS 


IF YOU WANT THE BEST 


Arc Lighting System, 





Office and Factory, Middletown, Conn. 








WESTERN OFFICE, 


Room 456, THE ROOKERY. 
CHICAGO. 























190-192 FIFTH AVENUE, CHICAGO. 





ELECTRICITY IN MINES REQUIRES EXTRA INSULATION. 


Simplex Wire and Simplex Paint give in every respect a Superior Insulation. 

















| WEATHER-PROOF. | ITS TOUCH, de a ot RESISTS ABRASION. 
SIMPLEX WIRE - - - - {nvrexsnone {STS reRE Stowrowows oom wis wor wannen. 








( USE SIMPLEX WIRE IN THE | CET A SAMPLE, PUT IT INTO A BUCKET OF WATER, CONNECT 


| DAMPEST PLA | H FA TIAL DY- 
Stands the Tests. | PAN, OF WERE 1S MOST oe ae ne ae 


 LIABLE T0 ABRASION SIMPLEX INSULATION STANDS PRACTICAL TESTS. 


\ pooper pn { vse rT PRESLY ‘WHEN INSTALLING YOUR MINE PLANTS, AND 


Simplex Insulating Paint. MINE WORK. | THE CAIN IN INSULATION AND SAFETY WILL WELL REPAY 


YOu. 


CATALOGUE IN PRESS. 








+*JUST COMPLETED + 





THE LARGEST AND BEST EQUIPPED 


INCANDESCENT LAMP 


FACTORY 


IN THE WORLD —_— 


SAWYER-MAN ELECTRIC CO. 


510-S242 WEST 23D STREET, 


——_—~_- Nv YorRz.-_—— 
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FORT WAYNE ELECTRIC COMPANY. 


=< FORT WwiaYyvnkz, IND. > 


MANUFACTURERS OF THE 


Mattery Tnduetion System ct Long Vistanee Lncandeseent Lighting 


AND THE 








x3E0K*K Wood Automatically Regulating *kKx 


ARC DYNAMO AND LAMPS. 
Main Office, FORT WAYNE, IND. 








+ -" # 
“a . wi . a 
: BRANCH OFFICES: 

NEW YORK, - 115 Broadway. 
PHILADELPHIA, 907 Filbert Street. 
PITTSBURGH, PA., 533 Wood Street. 
CHICAGO, - - 185 Dearborn Street. 

SAN FRANCISCO, 35 New Montgomery Street. 


DETROIT, MICH., 57 Gratiot Avenue. 
TORONTO, CANADA, 1838 King Street. 
MEXICO, F. Adams’ Successors, City of Mexico. 


FACTORIES : 


FORT WAYNE, - - - - INDIANA. 
BROOKLYN, - - - - NEW YORK. 


4 { 1] a 
mi ~? - 















































———_AGENTsS FOR 


THE PERKINS 


LONGEST LIFE! 
NO BLACKENING! 
ANY SYSTEM! 











Highest Efficiency 
Any Candle Power! 
Any Voltage! 


| GORRESPONDENGE 
SOLICITED. 














THE TUCKER ELECTRICAL CONSTRUCTION COMPANY, *2-22.WDieheu, Sereet 

















